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COST  KEEPLNO  FOR  SMALL  METAL  MLNES. 


Bv  J.  (\  PiCKERIXG. 


INTRODUCTION. 

The  importance  of  keeping  accurate  accounts  of  costs  at  small  or 

medium  sized  mines  is  not  as  Avell  recognized  as  it  might  be.     This 

report  outlines  methods  of  cost  keeping  suitable  for  metal  mines  of 

small  or  moderate  size  and  presents  various  forms  and  cost  sheets 

that  have  been  found  useful  in  actual  practice.     The  report  is  pub- 

hshed  b}'  the  Bureau  of  Mines  in  the  hope  that  it  will  be  of  help  to 

muie  owners  and  operators  who  have  had  difficulty  in  working  out 

a  satisfactory  system  of  cost  keeping,  and  will  be  of  interest  to  the 

industry  in  general.     The  methods  and  forms  herewith  submitted 

are  modifications  of  practice   at  mines  with  which  the  writer  has 

been  connected. 
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IMPOPwTANCE    OF    SUITABLE    COST    RECORDS. 

To  ol^tain  the  greatest  l)eneiit  from  mining  an  operator  must, 
among  other  things,  have  a  clear,  accurate  statement  of  his  expen- 
ditures and  income.  This  will  entail  the  installation  of  a  suitable 
accounting  system  supplemented  l)y  cost  sheets  and  contributory 
data. 

From  the  small  independently  owned  ''one-man''  mine,  where 
profit  and  loss  are  determined  solely  by  the  bank  balance,  to  the 
large  mining  corporation  employing  the  best  technical  advice,  with 
accounting  and  cost  keeping  executed  in  great  detail,  there  is  a  wide 
transition. 

A  suitable  and  properly  applied  scheme  of  cost  keeping  will  show, 
within  limits  determined  by  the  size  and  complexity  of  the  mining 
enterprise  under  considoratioJi,  the  proper  allocation  of  all  operating 
and  constniction  expenditures  and  will  enable  the  management  to 
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know  at  poriotlii-  intcrvjils  the  rost  of  any  i)articnlar  item.  Snch 
information  may  aiil  largely  in  any  general  campaign  of  cost  otitting 
or  in  the  elimination,  as  unpayable,  of  certain  phases  of  the  work. 

AiUvpiato  and  suitable  cost-keeping  metliods  are  a  diw^'t  coroUary 
to  eJlicient  management.  Both  contribute  largely  to  the  success  of 
any  mining  enterprise,  and  when  combined  tliey  fre<iuently  t\irn 
failure  into  success.  It  is  inconceivable  that  a  manager  can  trace 
and  promptly  stop  financial  leaks  unless  he  knows  tlie  detailed  cost 
of  the  various  operations  that  enter  into  the  aggregate  expenditure. 

Both  cost  and  financial  statements  may  be  so  padded  with  insig- 
uilicant  details  as  to  o])scurc  the  main  issues.  A  cost  statement 
applicable  to  all  types  of  mines  is  not  possi])le,  but  skeleton  sug- 
gest ions  that  may  be  modified  to  suit  the  requirements  of  indivi(hial 
pro}KM*ti«Ms  can  with  some  conlidence  be  offered. 

A  mine  that  has  no  transportation  difhctdties  and  whose  product 
is  marketable  without  mechanical  or  other  treatment  should  pit^sent 
the  simplest  accounting  and  cost-k<^eping  problem.  In  contrast  to 
this  the  property  wliose  ores  aie  complex,  or  distinct  in  type,  requir- 
ing several  methods  of  treatment,  may  present  a  difliciUt  ])i()])lem, 
which  may  possildy  be  furtlier  complicated  ])y  involved  metliods  of 
«hsposing  of  the  final  mine  products;  this  type  of  mining  enterpriso 
might  require  an  elaborate  system  of  cost  sheets  and  accounts. 

Too  much  stress  can  not  be  laid  on  the  necessity  for  properly 
syst(Muatizing  accounts  and  costs  during  the  development  and 
ef[uipment  stages  of  mining  properties.  The  information  so  gatlierexl 
wdl  prove  valuable  and  necessary  not  only  duriiig  its  period  of 
execution,  but  also  during  the  life  of  the  mine. 

During  the  period  preparatory  to  production,  mine  reserves  and 
surface  stock  piles  may  be  created,  or  work  sucli  as  strii)ping,  which 
may  .subsequently  be  a  direct  charge  against  ore  extraction,  may  be 
done.  The  cost  of  doing  tliis  ])rcparatory  work  sliould  be  known  in 
ordrr  that  it  may  be  subsequently  cliarged  against  ore  Tni!)e<l. 

EXAMPLE  TO  INDICATE  NECESSITY  FOR  ADEQUATE  ACCOUNTING. 

For  example,  iissume  that  a  mining  company's  total  outhiy,  ignor- 
ing a  balance  of  cash  assets,  is  S3()(),()()0  when  pnxhiction  f)egins. 
For  the  sake  of  brevity  assume  that  by  consoliihit ing  the  accounts, 
it  is  found  that  this  mo?H\v  was  spent  as  follows: 

rurrhu.«e  of  property ^'A  O*''* 

Equipiiufnt  of  propfiiy,  infliidinp:  Hiipp'ics 120,  (KM) 

IlffVflopiDfiit  of  mine  a '(^*.  ^^^* 

C>r<?l>reakin{:".                                                 JW),  (MK) 

Toul ..♦ ilM.im 


opefBlMig  account,  an  dbtinci  from  cipiitil  c>iarK«>H. 
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Also,  sui:)pose  that  as  a  result  of  this  expenditure  the  company  Is 
a  going,  profitable  concern  with  ore  broken  in  s topes  pkis  reasonably 
assured  ore  reserves  estimated  at  100,000  tons.  It  will  simplify 
mattei-s  to  assume  that  the  cost  of  developing  these  reserves  was  the 
above  set  forth  figure  of  $100,000,  or  SI  per  ton.  The  cost  of 
breaking  ore,  if  the  $30,000  expended  for  this  purpose  has  yielded,  say, 
10,000  tons  of  ore  ])roken  in  the  slopes  and  ready  for  loading,  is  $3 
per  ton.  The  broken  ore  has  thus  far  cost  $4  per  ton  and  the  remain- 
ing reserves  $1  per  ton.  As  this  broken  ore  is  removed  or  the 
developed  ore  is  mined  these  charges  should  be  transferred  to  the 
operating  account,  and  the  deferred  expense  account  correspondingly 
credited.  Otherwise  the  mine  will  show  a  fictitious  profit.  The 
above  example  is  simple  m  the  extreme  and  is  capable  of  almost 
indehnite  elaboration,  but  it  indicates  the  necessity  for  adec(uate, 
systematic  accounting  and  cost  keeping  during  all  stages  of  prepara- 
tion, e^juipment,  and  operation. 

THE    APPLICATION    OF    A    COST-KEEPING    SYSTEM. 

SPECIMEN   COST   STATEMENT. 

To  illustrate  the  application  of  a  cost-keeping  system  to  small  or 
medium-sized  mines  the  followhig  example  is  given:  A  supposititious 
lead-silver  mine  of  moderate  size,  situated  in  a  western  State,  and 
jhaving  raiboad  communication,  works  a  fissure  type  of  deposit  by 
the  shi'inkage  sloping  system.  The  mine  run  of  ore  is  concentrated 
by  simple  jigging.  The  resultant  lead  concentrates  are  sold  f.  o.  b. 
railwa}'  cars  at  the  mine  under  a  long-time  contract.  The  property 
is  well  equipped.  All  accounting  is  done  at  the  mine  and  there  is 
no  head  office.  A  specimen  cost  sheet  for  such  a  mine  is  submitted 
in  Form  1.  The  main  cost  headings  are  ore  breaking,  development, 
shaft  sinking  (which  comprise  the  total  cost  of  nimiiig),  milling, 
power,  and  overhead. 
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I>ry  tuus  luilSetl 


]\>H\i  \ .—  Spfrhiif}).  cost  sheet 

AMERICAN 


Vor  ton     I 
inillet.1. 


Oro  bn-akinj;: 

Prills  and  drilling' 

C"ompn.'i*od  air 

Explosives 

Tramming 

Hoisting 

Pumpinf 

Timboriu? 

Track,  pipe  lino5 

Tools,  illuminants,  sundry  ynpj>lio: 

Total 


I><>vi-K,pment: 

Drilk  and  drillin;; 

Compressed  air 

Explosives 

Tramming 

1  foisting 

Tumping 

Timl)oring 

Track,  p'pt  lines 

Tools,  illuminauts,  .'»uudry  supplies. 


Total 

Shaft  sinking 

Total  mining 


MUling: 

Ore  bins,  breaking  and  r  invf-yinj:. 

('niching 

Elevating,  classifying 

Motors,  line  sliafts,  and  drivp<! 

Jigging 

Loading  concentrates 

r>l«T>osal  of  tailinj;s,  and  damages. 

"Water  supply 

Mill  heating 


T<.lril  irjilliii;' 

I't/VtVt. 

Fuel 

i>;  ■  ',".viT  piunt. 

li'  ;  1  n-ncual-s. . 

\fi«-'-«'Uiiii(cus  Mipplies. 

Total  power . 


Labor. 


^tijiplii- 


Total. 


I 

I 

I 

I  I 

! 

i 

I  I 
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sui table  for  a  small  meto.l  mine. 

MINING    CO. 


Statement  of  costs  for  the  month  of 191... 


Per  ton 
milled. 

Labor,    j  Supplies. 

General. 

TotaL 

Overhead: 

Administration     

f  ieneral  office  expense 

Sampling,  assaying,  and  surveying 

("amp  and  building  maintenanc-c 

Legal  expense       

Insurance 

'         Taxes 

Total  overhead 

SUMMARY. 

i 

1 

Lor  month.             !            Year  to  date. 

Operating: 

Dry  tons  milled 

Dry  tons  eoucentrates  produced 

Dry  tons  hoisted  and  sent  to  mill 

Dry  tons  broken  in  sloping 

Dry  tons  from  development 

Feet — Development 

Feet — Shaft  sinking 

E.xpenses: 

Ore  breaking. , 

Total. 

Per  ton 
milled. 

1 

Tni'ii             Per  ton 
'^''^^-       !    .milled. 

i 

. 

Development 

Shaft  sinking 

Milling 

Power 

Overhead 

1 

!                Total  e.xpenses 

Value  of  product 

Operating  profit 
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riulor  oath  of  tlioso  main  headings,  witli  one  exception,  tliero  aro 
appropriate  snbdivisions — the  exception  being  sliaft  sinking.  'Hiis 
account  is  so  liandled  for  two  reasons:  ((/)  The  work  is  frequently 
contracted  and  payment  is  consequently  consolidated,  (h)  at  many 
mines  the  annual  amount  of  shaft  sinking  may  be  completed  in  two 
to  four  months— usually  the  dry  season — but  the  cost  of  the  work 
(either  anticipated  or  deferred)  should  be  distri])uted  over  the  cost 
sheets  of  the  entire  3'ear:  otherwise  the^^  will  lose  their  value  from  a 
comparative  standpoint.  However,  if  neither  of  these  statements 
should  apply,  the  main  heading,  ''shaft  sinking,"  may  be  subdivided 
in  an  appropriate  manner. 

The  cost  of  the  various  subitems  is  distributed  between  labor, 
supplies,  and  general — or  such  of  tbese  as  tipply.  All  operating 
expenditures  are  made  up  of  either  labor  or  supplies  or  both.  ''Gen- 
eral" applies  only  to  such  "overhead"  items  as  telegi'apli,  legal 
expense,  insurance,  taxes,  etc. 

On  a  small  property  where  no  gi-eat  detail  is  necessary  this  form 
of  cost  statement  will  give  the  necessary  information.  The  state- 
ment may  be  greatly  elaborated  or  it  niay  be  supplemented  by  auxil- 
iary departmental  statements,  to  be  discussed  later. 

For  the  purposes  in  hand  it  is  intended  that  this  cost  statement 
shall  l)e  considered  as  a  condensed  compilation  of  all  expenditures 
incurred  in  operating  the  property.  Into  the  statement  all  auxiliary 
statements  and  contributory  data  will  automatically  drain.  The 
success  of  the  entire  scheme  hinges  on  this  word  automatic;  other- 
wise there  will  })e  much  duplication  of  work. 

To  dcvi.se  a  system  of  cost  keeping  applicable  to  mines  in  general 
is  an  impossibility.  The  most  that  can  be  done  is  to  submit  general 
scliemes  capable  of  adaptation  to  specific  mines,  and  if  the  cost  state- 
ment shown  ofl'ers  helpful  suggestions  along  those  lines  it  will  have 
served  its  purpose. 

DISCUSSION   OF   ACCOUNTS   SHOWN  IN   COST  STATEMENT. 

A  brief  discussion  of  some  .of  the  ()riucipal  items  that  make  up 
this  cost  statement  (Form  1)  may  prove  hel[)ful. 

As  before  stated, -mining  is  broadly  subdivided  into  oiv.  breaking, 
development,  and  shaft  sinking.  Tliese  are  distinct  operations  and 
should  be  recognized  as  such,  and  nil  preliminary  data  must  be  arriA'ed 
at  with  this  object  in  view. 

Ore  breaking  is  what  the  name  implies.  Development  is  work 
done  for  the  purpose  of  discovering  nc^w  ore,  opening  up  ore  bodies 
already  partly  exposed,  and  generally  preparing  the  mine  for  ore 
breaking.  Shaft  sinking,  where  applicable,  antici])ale,s  or  con- 
tributes to  development.  The  point  at  which  a  development  chargo 
ceases  and  ore  breaking  begins  must  l»c  dclcrmincd  at  cnrh  pioperty. 
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It  is  possible  purposely  or  iinknowingh'  to  make  an  a1)solutcly  ficti- 
tious shov/ing  by  methods  of  improper  classification.  Ore  reserves 
must  be  created  and  maintained  or  the  financial  condition  of  the 
mine  is  insecure.  This  can  onl}'  be  done  by  development  in  some 
manner.  Development  may  include  mine  openings,  such  as  drifts, 
crosscutis,  and  raises;  also  diamond  or  churn  drill  holes,  etc.  Devel- 
opment is  therefore,  for  the  purposes  of  condensation,  here  treated 
in  a  general  sense.  The  development  statement  may  be  greatly 
subdivided.  In  any  event  judgment  must  be  used  to  have  the  mine 
statements  reflect  a  true  state  of  affaii-s. 

The  distinction  between  ore  breaking  and  development  must  bo 
determined  at  each  property;  in  some  respects  it  may  be  arbitrar}'. 
There  should  be  no  confusion  as  to  what  constitutes  shaft  sinking. 

As  before  stated,  the  annual  cost  of  shaft  sinking  can,  with  advant- 
age, be  anticipated  or  treated  as  a  deferred  charge  and  distrilmted  over 
the  monthly  cost  statements  with  an  adjustment  at  the  end  of  tlie 
year  or  whenever  necessarv. 

Both  ore  breaking  and  development  are  similarly  subdivided; 
therefore,  if  the  items  under  ore  breaking  are  discussed,  those  under 
development  should  be  clear. 

Shaft  sinking  may  absorb  a  part  of  some  or  all  of  the  subit^ms  to 
be  discussed  under  ore  breaking,  but  in  order  that  the  explanation 
may  not  be  too  involved,  shaft  sinking  is  assumed  to  be  temporarily 
suspended ;  if  it  were  not  suspended,  the  method  of  determining  the 
charge  should  be  apparent  from  tlic  explanations  tliat  follow. 

ORE    BREAKING. 
DRILLS    AND    DRILLING. 

Tliese  two  items  will  include  (a)  labor  required  to  run  the  di'ilb 
and  keep  them  in  repair,  steel  nippers,  steel  sharpenei's,  etc.;  and 
(5)  drilling  oil,  material  for  repairs  and  for  renewals  to  drills,  hose, 
tanks,  columns,  steel  and  all  accessories,  tool-sharpening  supplies, 
etc.  At  some  mines  a  portion  of  the  foregoing  expense  is  arbitrarily 
distributed  between  ore  breaking  and  development,  depending  on 
the  number  of  drills  cliargeable  to  each  of  these  accounts,  but  the 
wages  of  the  drill  runners  and  helpers  should  be  properly  distributed 
from  the  time  cards. 

COMPKESSEl)    AIR. 

Under  Form  1  the  main  charge  against  compressed  air  is  inclu(h'd 
in  the  power  account.  A  remedy  for  this  is  offered  in  a  subsequent 
page.  Therefore  the  compressed-air  account,  as  submitted  here, 
merely  includes  the  charge  for  labor  in  running  and  repairing  the 
compressor,  that  for  oil,  grease,  and  waste,  and  that  for  repau'  ma- 
terials. Tliese  charges  may  be  distributed  between  ore  l>reaking  and 
development  on  the  basis  of  the  number  of  drills  per  shift  doing  eacli 
kind  (d'  work. 
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EXPLOSIVES. 

The  explosives  charge  includes  tlie  cost  of  dynaiuite,  fuse,  and 
blasting  caps.  The  cost  of  delivering  them  to  the  working  faces 
niftv  also  be  included  when  special  labor  is  required  for  that  purpose. 
Tliere  should  be  a  clear-cut  distribution  of  this  charge  between  ore 
breaking  and  development  obtainable  from  daily  explosives  reports. 
(See  Form  '24,  p.  30.) 

TRAMMING. 

Tlie  trannuing  account  should  include  labor  required  for  tram- 
ming and  the  labor  and  supplies  necessary  to  repair  and  maintain 
the  tram  cai-s;  also  oils  and  grease.  In  addition  this  account  will 
probably  include  loading  and  dumping  the  cars  (see  also  remarks 
under  "Track,  pipe  lines'').  It  may  be  distributed  according  to 
tlie  number  of  cai-s  trammed  from  the  ore-breaking  or  the  develop- 
ment working  faces. 

HOISTING. 

The  hoisting  account  includes  charges  for  labor  and  supplies  nec- 
essary to  conduct  hoisting,  including  wages  of  cage  riders,  etc.;  like- 
wise labor  and  supplies  necessary  to  repair  and  maintain  the  hoist 
and  appurtenances,  rope,  cage,  and  shaft  or  slope.  The  power 
account,  under  Form  1,  absorbs  the  charge  for  power  consumed  in 
hoisting.  The  cost  of  hoisting  can  be  distributed  between  ore  break- 
ing and  development  on  the  basis  of  tonnage  raised. 

PUMPING. 

The  pum])ing  account  comi)rises  charges  for  the  labor  and  supphes 
necessary  to  operate,  repair,  and  maintain  the  pumi)s  and  immediate 
accessories.  The  power  account  absorbs  the  cost  of  ])ower  consumed 
in  pumping.  Tlie  distribution  between  ore  breaking  and  develop- 
ment of  the  cost  of  pumping  is  likely  to  be  arbitrary. 

TIMBERING. 

The  timbering  account  represents  the  cost  of  labor  and  supplies 
(see  Form  2'^,  on  j).  39)  necessary  to  prepare,  deliver,  j)lace,  maintain 
or  renew  timber.  Tlie  pur])oses  for  which  the  work  is  done  will  usually 
dcterraine  its  distribution  to  ore  breaking  or  develojunent. 

TIIACK,   IMI'E    LINES. 

This  account  represents  the  charges  for  lai>()r  and  supplies  necessary 
to  extend  and  maintain  the  track  and  a  similar  clmrgc^  for  extension 
and  u])keep  of  })ipe  lines.  These  two  items  are  thus  grouped  because 
in  smuU  mines  the  same  crew  may  attend  to  botlL     If  either  item 
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completely  oversliaJows  the  other  in  point  of  monetary  importance 
a  separation  had  better  be  made.  The  distribution  of  this  expensic 
to  ore  breaking  and  development  will  iji  a  measure  be  arbitrary  and 
Judgment  should  be  used.  For  instance,  a  long  development  drift 
may,  after  equipment  with  pipe  and  track,  be  abandoned  through 
failure  to  find  ore,  the  materials  being  removed  and  used  elsewhere. 
Due  weight  must  be  given  to  situations  such  as  this.  The  extension 
and  maintenance  of  tracks  is  properly  a  tramming  charge.  If  a  track 
crew  is  regularly  employed  on  the  work  this  account  may  be  included 
under  tramming. 

TOOLS,    ILLUTNflXAXTS,    AND    SUXDRY    SUPPLIES. 

Relatively  speaking,  these  three  items  are  not  usually  important. 
Unless  a  specific  charge  is  cheaply  obtained  then  they  may  be 
arbitrarily  distributed. 

OTHER    CHARGES, 

In  addition  to  the  foregoing  items  there  are  charges  which  must 
be  arbitrarily  distributed  not  only  between  the  ore  breaking  and  the 
development  accounts  but  also  among  the  subdivisions  of  these 
accounts. 

The  preceding  statement  refers  particularly  to  the  wages  of  the 
mine  superintendent,  mine  foremen,  and  shift  bosses.  A  distribution 
as  follows  might  be  found  advisable: 

Ore  breaking 60  per  cent. 

Development 40  per  cent. 

or 

Ore  breaking 50  per  cent. 

Development 30  per  cent. 

Shaft  sinking 20  per  cent. 

with  a  further  redistrilmtion  as  foUows: 

Drills  and  drilling 50  per  cent. 

Tramming 10  per  cent. 

Hoisting. 5  per  cent. 

Pumping 5  per  cent. 

Timbering 20  per  cent. 

Track,  pipe  lines 10  per  cent. 

At  some  properties  the  salary  of  the  general  manager  and  the 
expenses  for  surveying  and  assajnng  are  appropriately  distributed  to 
departments  and  redistributed  to  subitems.  This  is  a  matter  of 
judgment. 

The  allocation  of  the  time  of  the  mechanics  and  helpers  should 
show  on  their  time  cards.  The  cost  of  operating  a  machine  shop,  if 
any,  ma}^  be  fairly  distributed  by  work  cards  or  by  methods  which 
will  suggest  themselves.    This  is  subse(piently  discussed. 


14  COST  kki:ping  fok  smaijl  mi:tat.  mines. 

MILLING. 

Tho  i:oneral  schoino  (if  tlistrilmtiiii]:  the  mill  cxponso  to  its  respective 
subheadiiij^js  follows,  in  a  general  way,  the  outline  given  under 
"Oiv  breaking."  If  the  data  that  drain  into  the  final  cost  sheet 
are  in  order  there  will  be  no  confusion. 

POWER. 

See  explanation  under  "Milling." 

OVERHEAD  CHARGES. 

Tiie  account  for  overliead  charges  covei-s  wiiat  the  name  implies. 
The  subitenis  hito  which  it  is  divided  are  brielly  discussed  here. 

ADMIXISTHATION. 

'    The    aduiinistration    account    includes    adminLstrative    salaries, 
expense  accounts,  etc..  not  absorbed  by  other  departments. 

GENERAL   OFFICE    EXPENSE. 

The  account  for  general  ofTice  expense  covei^s  the  cost  of  conducting 
tiie  general  offices — it  Avill  include  salaries  of  clerks,  cost  of  stationery, 
teleplione,  and  telegraph,  postage,  cost  of  office  upkeep,  etc. 

SAMPLING,    ASSAYING,    AND    SURVEYING. 

The  sampling,  assaying,  and  surveying  account  includes  the  cost  of 
all  labor  and  supplies  incurred  for  these  purposes.  It  is  sometimes 
distributed  dcpartmentally. 

MAINTENANCE    OF    CAMP    AND    BUILDINGS. 

This  account  is  self-explanatory.  Freciuently  repairs  and  renewals 
(maintenance)  to  buildings  are  departmentally  subdivided. 

LEGAL  EXPENSE. 

The  legal  expense  account  is  self-explanatory.  Note  under  milling 
(Form  1)  that  provision  is  made  for  damages  incurred  in  disposal 

of    tailings. 

iNsr i;a.n(  J.. 

The  usual  types  of  insurance  carried  are  fire,  l)oiler  explosion,  an<l 
employer's  liability.  Insurance  against  loss  of  profits  through  fire 
or  explosion  is  sometimes  carried.  Tlie  annual  cost  of  all  premiTims, 
except  employer's  liability,  is  known  and  one-twelfth  of  this  amount 
should  be  charged  to  each  month's  operatioiLS.  Knifdoyer's  liability 
is  usually  calculated  on  the  pay  rolls  and  tliis  can  be  accurately 
determined  and  charged  monthly. 

TAXES. 

The  tax  charges  are  not  always  known  in  advance,  m  which  event 
they  should  be  estimated  and  prorated  monthly. 
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FURTHER    DISTRIBUTION    OF    SPECIAL    ACCOUNTS. 

The  foregoing  covei*s  in  a  brief  way  the  general  method  of  pro- 
cedure to  be  followed  in  this  particular  type  of  simple  cost  sheet. 
The  writer  has  by  no  means  attempted  to  cover  the  multitude  of 
contingencies  which  may  arise  but  rather  to  submit  a  skeleton 
suggestion.  Each  mine  presents  its  own  problem  and  judgment 
must  be  used.  For  instance  from  time  to  time  extra  or  unusual 
expenses  may  be  incurred.  An  expensive  hoisting  rope  or  costly- 
roll  shells,  crusher  parts,  etc.,  may  be  found  necessaiy.  The  cost  of 
these  should  be  distributed  over  the  cost  sheets  of  a  reasonable 
number  of  months,  othenvise  the  value  of  the  cost  statements  will., 
for  comparative  purposes,  be  greatly  impaired. 

It  wiU  have  been  noticed  that  no  provision  is  made  for  mme 
warehouse  expense.  This  is  treated  as  a  clearing  accoivnt  by  methods 
subsec[uently  explained  on  pages  21  to  29. 

If  a  boarding  or  bunk  house  is  conducted  at  a  loss.it  is  a  proper 
charge  agamst  operations  and  would  probably  be  included  under 
labor  and  distributed  pro  rata. 

At  most  mines  much  work  can  be  advantageoush^  done  by  contract, 
such  work  for  instance  as  drilling  per  foot  of  hole,  mining,  or  tram- 
ming per  car  of  ore,  developing  or  shaft  sinking  per  linear  foot,  etc. 
This  feature  is  discussed  later.  When  contracting  becomes  an  item 
of  importance  it  may  be  differentiated  from  company  work  on  the 
cost  sheet.     (See  also  Form  19,  on  page  34.) 

POWER. 

For  the  sake  of  simplicity  the  cost  of  power  has,  in  the  forms  so 
far  submitted,  been  treated  as  a  departmental  charge  divided  into 
sul)items,  because  at  many  small  mines  the  correct  apportionment  of 
this  charge  to  the  various  units  of  consumption  is  not  obtainal)le. 
However,  unless  we  know  the  cost  of  power  consumed  in  compressing 
air,  hoisting,  pumping,  etc.,  we  can  not  know  the  cost  of  mining,  and 
a  simUar  statement  is  applicable  to  milling.  To  distribute  power 
v.'e  must  know  the  consum})tion  per  machine  together  with  trans- 
mission losses.  This  may  be  obtained  by  meter  readings  at  elec- 
trically ec'uipped  mines  or  by  calculation  at  mines  having  steam- 
driven  units.  If  the  figures  so  obtained  are  not  reasonabl}^  accurate 
they  are  worthless. 

COST    SHEET    ADAPTED    TO   DISTRIBUTION    OF    POWER    CHARGES. 

If  the  cost  of  power  is  to  be  distributed  it  must  be  treated  as  a  clear- 
ing account.  Form  2  shows  the  original  cost  sheet  (Form  1)  adapted 
to  distribute  power  charges  to  the  various  units  of  consumption.  For 
purposes  of  demonstration  operating  figures  have  been  inserted.  It 
will  be  noted  that  sliaft  sinking  amounts  to  $817.66.  This  is  the 
November  proportion  of  the  cost  of  shaft  sinking  duiing  1918.  The 
annual  footage  necessary  had  been  completed  earlier  in  the  year. 
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l>ry  loas  milled,  4,000. 


Ore  bnutkinp: 

1  >rills  and  drilUnR 

Comprossod  air 

Kxplosivos 

Tramming 

HoL^ting 

l*umpinp 

Tiral)orinp 

Tratk,  pipoUues 

Tools,  illuminants,  sundry  siipplios. 


Total 


Development: 

Drills  and  drilling 

(  ompr»'?>f-d  air 

Explosives 

'1  ramming 

Hoisting 

I'umping 

T  imlx-ring 

Trai'k, pipe  lines 

Tools,  illuminants,  sundry  supplies. 


Total. 
Shaft  linking 
Total  mining 


Milling: 

Ore  bias,  breaking  and  conveying. . 

Cnishing 

Klevatinp,  cla.ssifying 

Motors,  line  shafts  and  drives 

Jigging 

I.oading'.-^mccn' rates 

r)ispr/sal  of  tailings,  and  damages. 

Water  supply 

Mill  heating 


Total  milUug  ■ 


l'\)i{M  '2.     Sj.c.cuncii.  cost  slifct  show 

AMERICAN 


Per  ton 

milled. 


fO.OCC 
.288 
.224 
.359 
.139 
.035 
.214 
.148 
.045 


Labor. 


Supplies.     Pywer. 


i:i,  408.  39 
101.25 


1,257.80 

316. 33 
72.16 

014. 34 
113.70 


2.418 


5, 884. 03 


.610 
.152 
.183 
.175 
.088 
.019 
.092 
.047 
.025 


2, 213.  S8 
77.  IG 


016. 12 

231.08 

39.  52 

208.  30 
71.41 


$4.")6.  57 

77.62 

895. 02 

176. 32 

22. 16 

37.21 

241.16 

477.86 

181. 16 


$974.47 


218.  25 
32.48 


2,565.08     1,225.20 


1.391  I    3,457.56 


.204 


4.013 


.202 
.2.51 
.044 
.005 
.070 
.046 


287.  51 

.111.20 

51.  10 

11.21 

211.10 

96.74 


.029 
.027 


.074 


31.16 


1,003. 14 


226. 16 

43.21 

731.64 

84.  40 

15.  21 

19. 64 

161.90 

118.11 

101.30 

1,  .501. 57 


487. 23 


Total. 


804.96 
153.  34 
895. 02 
434. 12 
556. 74 
141.85 
855.50 
591.62 
181. 16 


9,674.31 


104.  47 
15.00 


606.70 


2,440.04 
607. 60 
731.64 
700.52 
350.76 
74.16 
370.26 
189.  55 
101. 30 


5,565.83 


817.66 


16,057.80 


70.80 
1 10.  31 

46.  .50 
9.  .34 
9.36 

21.00 


76.  JO 
35G.31 


445.  07 

575. 16 

76.81 


59.  40 
64.  12 


116.71 


1,337.27 


809.38 
1,005.07 
174.  47 
20.55 
279. 92 
182. 46 


116.71 
107.50 


2,696.72 


FURTHER    DISTRIBUTION    OF    SPEt'IAI.   ACCOUNTS. 


17 


ing  (Jisti'i'butioyi  of  y over  c'horgi'S. 

MINING    CO. 


statement  of  costs  for  the  month  of  November,  1318. 


!».',  I-"""'-  I  PH^.     ''»""• 


Overhead:  ,  ! 

Administration $0,128  I  1513.16 


General  ofBce  expense 

Sampling,  ai^sayijig  and  surveying. 

Camp  and  building  maintenance 

Legal  expense 

Insurance 

Taxes 


.112  373.  S2 

.096  j     313.04 

.038  64.16 

.025    

.128    

.125    


$31.60 
70.08 
88.00 


2.03 


Total  overhead. 


.652  ,1,264.18  j  189.68  ]       2.08 


^'^^"     1  Total 
eral.        ^°^^' 


141. 17 


100.00 
512.  (X) 


$513. 16 
440. 59 
38-5.20 
152. 16 
100.00 
512. 00 


500.00  '     500.00 


1,1.53.17    2,609.11 


SUMMARY. 


Operating: 

Dry  tons  milled 

Dry  tons  conc-entrates  produced.. 
Dry  tons  hoi.sted  and  sent  to  mill 

Dry  tons  broken  in  stoping 

Dry  tons  from  development. . ..... 

Feet— developing 

Feet— shaft  sinking 


Expenses: 

Ore  breaking 

Development 

Sliaft  sinking 

Milling 

(Overhead 

Total  expenses 

Value  of  product 

Operating  profit 


For  month. 


Year  to  date. 


4,  0<:k) 

764 

4,(154 

3,642 

612 

360 


Total. 


$9,674.31 

5,565.83 

817.66 

2,69«'..72 

2.609.11 


Per  Ion 
milled. 


S2.418 

1.391 

.204 

.674 

.052 


41,120 

7,820 

41,215 

.39,600 

5, 460 

4,106 

217 


Total. 


$90, 875. 28 

51,811.20 

8,635.04 

23, 438.  50 

24,672.12 


Per  ton 
milled. 


21,363.63 


26,216.80 
4,853.17 


5.339 


199,432.14 


6.55  290,886.40 

1.21     I        97,454.26 

i 


$2.21 

1.26 

.21 

.57 

.60 


4.85 


7.22 
2.37 
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KXAMPLK    II.MSTirV  riNC.      VM.( )("  ATK  )X    OF    POWKK    (HAROES. 

lUustratiiij]^  ihv  nllocalion  of  j)»>\\(M-  cliargos,  llic  following  is  from 
a  mine  oquip|>(M]  in  |>art  witli  intornal-itMnljiHlion  oil  onpnos  hiuI 
in  pari  oloctrititMl. 

(o.'it  n)nl  (l(slribull<))i  ofihctric  Hqh.t  and  ponrr. 
D.>])ils: 

Siiperinton'ienco $67.  ;">(> 

Wages — oi>ora;tion 772.  ?H> 

Fuel  oil 2,  794.  6 1 

Oils  and  wa.ste L50.  12 

General  supplies 220.  36 

Wages — ■rep:iii"s  and  rene\\'als  to  engines  (inchides  niecliani- 

cal  deimrtnient  charges) 1 1 7.  79 

Material — repaii"s  and  renewals  to  engines  (includeH  me- 
chanical department  charges ) 263.  92 

4,  387.  82 
(  red  its; 

Mining  department  ( redistribuied ) 1,  ISO.  o'y 

Milling  department  (redistributed ) 2,  490.  51 

Machine  shop 8.  00 

Assay  oflice 2.  32 

Oific-e 13 

Drafting , .13 

Rooming,  boarding  house,  and  rlwellings 3.  62 

Surface 2.  06 

4,  387.  32 
MECHANICAL   DEPARTMENT. 

A>  tlic  mine  grows,  a  considerable  mechanical  department  with 
gofxl  sized  shops,  etc.,  may  he  develoi)ed.  In  such  event  the  dis- 
tribution of  costs  may  be  facilitated  ])y  making  the  charge  to  this 
department  a  clearing  account;  the  cost  of  tins  department  woidd 
be  appropriately  distribut^'d  on  a  labor  or  j)iec{'Work  basis  to  the 
ck'partment  for  which  the  work  is  done.  It  is  therefore  absorbed 
and  floes  not  appear  distinctively  on  the  cost  sheet. 

T>T^Ti:iBtTIf)X     OF     r»r)WKH     AXn    OTflKfl     f;irAlK;F:S     when    ArRCHAXK  al 

\(  Corxi'     IS     KKPT. 

On  the  foregoing  basis,  wliere  clearing  nccx)unts  are  establishe<l  for 
both  power  and  the  mechanical  (h»j)artment  it  will  be  obvious  that 
thcr(»  is  a  close  relation  between  the  two.  Tlu^  power  j)lant  will  be 
under  the  charge  of  the  master  mechanic  and  should  be  debited  with 
a  portion  of  his  salary  likewise  the  shop  will  take  power  and  a 
|)roportionate  charge  must  be  made.  Power  shows  on  the  cost 
sheet  (see  Forms  1  and  2)  as  a  distinct  item,  whereas  the  mechanical 
department  does  not  so   ap])ear.     The  wages   of   nuM-hanics  and  the 
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supplies  used  by  them  will  show  diiily  on  thx^  work  cards  and 
requisitions,  and  be  charged  direct  to  the  jol)  for  which  the  work  i>. 
done.  The  machine-shop  overhead  charges  such  as  cost  of  power, 
heat,  light,  repairs,  and  renewals  to  shop  and  contents,  and  wages  not 
capable  of  exact  distribution  will  be  prorated  monthly  to  the  mining, 
milling,  and  other  departments  on  the  basis  of  the  proportion  of  the 
mechanics  work  cards  chargeable  to  each  of  these  departments,  or 
by  some  other  appropriate  means.  By  way  of  illustration  the 
example  showing  allocation  of  power  charges  may  ]>e  extended  as 
follows : 

Cost  af  machbie-shop  overhead  charges. 
Debits: 

Superintendence SOO.  O) 

Power 8.  00 

Wages,  repairs,  and  renewals 3.  15 

Material 10.  01 

New  tools  and  sundry  supplies 1 G.  91 

1 28.  07 
Credits: 

See  precedinL,'  explanation. 

SPECIMEN   DEPARTMENTAL   COST    SHEET. 

As  previously  stated,  departmental  co.st  sheets  are  frequently 
desirable:  they  may  supplement  or  be  used  independently  of  the  main 
cost  statement  (Forms  1  and  2).  An  example  of  such  a  depart- 
mental cost  sheet  is  submitted  in  Form  ?> — for  pur|:)Oses  of  demon.- 
stration  some  o}>erating  figures  have  been  inserted.  It  will  be  noted 
that  Form  3  supplies  more  detail  than  does  Forms  1  and  2  but  its 
items  can  be  rapidly  consolidated  to  drain  into  those  forms.  Form 
3  shows  the  detailed  cost  of  shaft  sisdving  done  during  the  month 
covered  by  the  figures. 

Form  ?>. — Specimen  cost  sheet  showing  distribution  of  expenditures  for  shaft  sinl'lng.    ~ 

AMERICAN   MINING   CO. 

Mining  Department. 

Costs  for  month  of  July,  1318. 
Dry  toii.=:  broken  in  stopiug,  3,ftSl. 

Dry  tons  from  development,  6i>7. 

Dry  tons  hoisted  and  sent  to  mill,  4,l.Vi. 


Or*  i>r«ak> 
ing. 


Develop- 
ment. 


Miniag. 

I.alwr  (operating  and  repairs):  '  j 

KuperLntendenco,  foreman,  sliift  bosses $355. 50  i 

DrilUnK j      3,192.55 

1,061.80  I 
SSJ.  50  I 

157.90 ; 

43.42  ' 
181.14  . 


Tramming 

TimberLiifj 

Track  and  pipe  linos. 

Tool  nippers 

ComprejiSor 


S213. 30 

2,060.60 

592.  43 

210.24 

62.  \» 

:!3.  M 

142.72 


Shaft  sink- 
ing. 


.n42.  20 
2. 816.  30 


313.41 
21.16 
19.22 

«S.  30 


Tot.-.il. 


S711.00 
8,069.  4j» 
1.654.  2:J 

i,in.  1-. 

211.24 

06  24 
4J2  m 
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Form  :V — S!i>fnmrn  coat  s^ert  sho>ohig  distribution  of  f.rpcnditwra/or shaft  sinhing — Con. 

AMERICAN  MINING  CO.— Continuod. 

Mining;  Department — Continiied. 


Ore  break-     Peveloiv 
ing.  ment. 


Mining  — Cont  inue«l. 
^upplit's: 

Drill  steel,  oil,  and  drill  conncrtions. 
Repair  parts  for  drills  and  now  drills 

iotnpre?si>r  nipplies  and  repairs 

lipo  linos—new  and  n^j^airs 

Track — new  and  repairs 

Tram  cars — new  and  repairs 

Explosives 

Timber 

Tools  and  sundry  supplies 
lUuminauts 


$2IS.0S 
317.  21 

51.20 
231.47 
316.44 
121.30 
1,095.02 
207.  02 

29.77 
140.85 


Lalx>r: 

Operating  and  repairing  puniiis. 
Supplier;: 

Oils,  (H'f'a^e,  and  wasto 

Repair  parts 


Total. 


Hoisting. 
Lalx»r: 

Operatinp  and  repairint  hoist 

Operating  and  repairing  cage,  cable,  and  shaft. 
.Supplies; 

Oils,  grease,  and  waste 

Repairs  and  renewals  to  hoist 

Repairs  and  renewals  to  cages,  cables,  etc 

Repairs  and  renewals  to  shaft 


Total. 


Blacksmlthing. 


lilacksmithing. 
Supplies: 

Fa«I 

Mis4-ellaucous.. 


(l.j.62 

6.35 
21.23 


93.20 


223.60 
152.  77 

19.80 


$141.60 

118.22 

30. 39 

94.43 

38.16 


Shaft  sulk- 
ing. 


$72.20 
61.31 
24.80 
41.30 


43.  74 

4.23 
14.15 


62.12 


396.23 


1.34.16 
91.66 

11.92 


237.74 


4.31 


5.17 
32.81 


42.29 


89.  44 
61. 12 

7.  94 


158. 50 


Total. 


Snmmarj. 


Pampiiig 

)Iol>(1ing 

Bla^-ksmi  thing. 

Total.. 


Total  dsvek.pment,  fe«»t,  .396. 
Tot«i  shaft  .•(initing,  fc-ct,  92. 


243.  .35 

60.  70 
4.69 

308.74 


189.25 

47.22 
3. 65 


240. 12 


lUS. 15 

26. 98 
2.08 

137. 21 


8,  .105. 07 

93.20 

3%.  23 

.308. 74 

9, 108. 24 


4,930.80 

62.  12 

237. 74 

210.  12 

5,470.78 


4, 573.  72 

42.2<» 

158.  50 

1.37.21 

4,»11.72 


Total. 


.^431. 88 
496. 74 
106. 39 
365. 20 
.3.54.60 
121.30 
2,.>44.14 
661.  :i6 
8»).  92 
33.3.59 


1 13. 67 

15. 75 
68.19 


197.61 


447.20 
305.55 

39.72 


792. 47 


540.75 

134.  «>0 
10.42 


686.07 


17,809.59 
197.61 
792.  47 
086.07 

19, 48.').  74 
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ACCOUNT   NUMBERS. 

The  numbering  of  accounts  will  facilitate  their  handling.  It  will 
usually  be  found  advisable  to  allow  for  subsequent  expansion  by 
leaving  blank  numbers. 

The  following  numbering  scheme  is  presented  as  applicable  to  the 
suggested  cost  sheets. 

Numbering  scheme  applicable  to  cost  sheets. 

ORE  BREAKING. 

Drills  and  Drilling. 

Accouni  No. 

I Labor  for  operating  drills. 

2 Supplies  for  operating  drills. 

Co.viPRESSED  Air. 

5 Labor  for  operating  compressor. 

(5 Supplies  for  compressor . 

Explosives. 

10 Labor  for  delivering  explosives. 

11 Supplies  (explosives). 

Tramming. 

IT) Labor  for  tramming  (and  construction  of  new  tracks?). 

l»j Supplies  for  trammiijg, 

(Extend  for  hoisting,  pumping,,  etc.) 

development. 
Drilt-s  and  Drilling. 

;")! Labor  for  operating  drills. 

52 Supplies  for  operating  drills. 

Compressed  Air. 

5r> Labor  for  operating  compressor. 

5(i Supplies  for  operating  compressor. 

(Extend  for  exj^losives,  tramming,  etc.) 

The  same  scheme  may  be  extended  to  ''shaft  sinking"  (applying 
appropriate  subdivisions),  ''milling/'  etc. 

It  will  be  apparent  that  certain  accounts  are  not  capable  of  imme- 
diate distribution.  Such  for  instance  are  compressed  air,  hoisting, 
etc.  Therefore:  When  using  numbers  for  accounts  that  are  to 
be  redistributed,  the  **ore  breaking"  or  other  *^key''  numbers 
are  used  with  the  letter  R  affixed. 

MINE    WAREHOUSE. 

A  mine  wai'ehouse  is  for  the  purpose  of  storing  and  facilitating  the 
distril)ution  of  supplies  and  enabling  a  correct  accounting  to  be  made 
thereof. 
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Supplii\s  is  ail  elastic  item:  for  the  piivpos(\^  of  this  cHscussioii  it 
Avill  hu'liuh^  all  material  from  a  hox  of  taeks  to  the  heaviest  pieee  of 
maehinerv.  Tt  will  facilitate  matteis  if  all  supplies  come  under  the 
supply  clerk  and  are  cleared  throuj2:h  a  '^mine  warehouse"  account 
regardless  of  whether  they  ever  enter  that  warehouse.  This  will  tend 
to  insure  their  proper  distrihution.  The  waj^^es  of  the  supply  clerk 
and  his  assistants,  if  any,  togetlier  with  the  cost  of  transportation, 
teaming,  and  handling  should  jiU  he  clciired  through  (he  mine  ware- 
house and  charged  against  tlie  suppliers  as  issuech  Common  sense 
must  he  used  in  the  (hstrihution  of  these  so-called  '' warehouse 
charges."  For  instanc(\  on  large  pieces  of  machinery  or  on  special 
items,  the  cost  of  transportation — which  may  he  considerahle — 
should,  as  far  as  practicahle,  be  charged  against  that  particular 
machine.  On  the  other  hand,  if  a  consignment  of  hardware  is  re- 
ceived, it  miglit  he  impracticable  to  figure  the  transportation  on  each 
article  entering  into  the  consignment.  At  many  mines  it  is  found 
that  for  practical  purposes,  on  the  average  material  issued  from  the 
mine  warehouse,  once  the  construction  stage  is  passed  or  eliminating 
large  pieces  of  machinery',  a  general  charge  of  10  per  cent  will,  if 
added  to  the  invoice  cost,  cover  the  ^Svarehousc  charges'^  plus 
inventory  shortages.  As  it  is  assumed  that  periodic  stock  inventories 
will  be  taken,  the  factor  for  warehouse  charges  can  be  determined 
for  each  mine  and  adjusted  when  necessary.  Once  a  good  working 
figure  has  been  obtained  its  use  will  save  much  valuable  time. 

A  well  designed  mine  warehouse  with  adequate  stocks  properly 
arranged  will  save  much  time  and  money;  its  importance  can  not  bo 
overestimated.  Such  a  warehouse  will  cnabhi  the  management  to 
obtain  (juotations,  ])urchasc  in  (piantity,  and  c()nse([uently  secure 
blotter  discounts,  will  lower  the  transportation  chaiges  by  afl'ording 
opportunity  for  taking  advantage  of  car-load  rates,  will  eliminate 
costh'  t4'legraj)hing  and  much  unnecessary  expressage  with  the 
probability  of  a  much  higher  price  bt^ing  paid  for  the  articles  under 
such  urgent  conditions,  and  will  also  cut  Inboi-  charges  })y  having 
supplies  ready  for  issue  as  needed. 

Th«*  canying  of  ad(5(|uato  supplies  is  so  IrccpK-ntly  ignored,  especi- 
ally on  small  properties,  that  it  deserves  special  mention  here.  At 
i?wlated  minos  the  keeping  of  supplies  thai  are  lik(dy  to  bo  needed 
is  of  special  importance.  Such  provision  can,  like  everything  else, 
ho,  carried  to  imj)racticabl(^  extremes  -the  interest  on  the  value  of 
tin*  warehousi^  ccui tents  has  to  be  considered.  However,  when^ 
judgment  is  used  tlw  int(»rest  ^diarges  v.  ill  b(^  smv<m|  many  times  over 
by  carrying  adeq'iat<?  stocks. 


FURTHEPv   DISTRIBUTION    OF   SPECI.iL   ACCOUNTS. 
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PROCEDURE    FOR    ROUTINE    HANDLING   OF    WAREIFOUSE    STOCKS. 

At  a  ^oiiig  mine  with  niippl}^  stocks  on  hand  the  following  routine 
mav  be  adopted  in  replenishing  and  handling  warehouse  material: 

LISTING    MATERIAL    NEEDED. 

(1)  The  supply  clerk  periodically  prepares  (monthh',  as  near  as 
possible)  a  list  of  material  necessary  to  maintain  stocks  or  for  si>ecial 
purposes.  On  such  lists  he  frequentl}"  makes  recommendations  as  to 
the  firms  from  which  such  material  can  most  advantageously  ])e 
purchased,  or  specifies  certain  brands — all  such  notations  havnig 
regard  to  quality,  price,  and  delivery.  Form  4  is  a  specimen  blank 
for  making  such  a  request  for  material.  Such  recjuests  go  to  the. 
general  ofhce  or  the  emplovce  responsible  for  the  pro]>er  purcliase  of 
material.  All  purchase  orders  for  material  should  be  approved  by 
the  manager  before  being  placed;  in  making  his  decision  the  manager 
will  be  governed  b}^  the  needs  of  the  property,  the  stock  caixis, 
general  market  conditions,  and  quotations. 


For:m  4. — Specimen  hi  a  nl-  for  requesting  supplies  needed.*^ 

AMERICAIT   MINnrCr   CO 

To  the  General  ^[anager: 

The  following  supplies  are  required: 


Oct.  2r>,  ms. 


Quantity. 

Size. 

Hrand.                   Material. 

! 

When 

T\-anted 

Rerjuired 

for 

Suggested  (hat  offh^r 
bo  placed  with— 

500  feet 

l/JOOfeet... 
1,000  feet... 
10  drums. . . 

5 

S 
2 

1 

Blacl  iron  pipe 

' do 

---,---.-; io 

' '  J/j ner  '    Carbide 

Xov.'l.j 
...do.... 
...do.... 
...do.... 
...do.... 

Siocl- . . 
...do... 
...do... 
...do... 
...do... 

Xat'indir.  Co. 

100  poumls. 



No.  2.. 

Col'd  cotton  i':asfe. . 

«  Convwni«nt  sire,  *<  by  lOi  Inchets. 


Approv(Ml 


General  Manager. 


A.  It.  Carta', 
Supplf/  C'n-}- 
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RFQUKSTS    FOR    QUOTATIONS,    AND    ACKNOWLEDGMENT. 

(2)  Reciuests  for  quotations  (Form  5)  are  sent  out  covering  siioh 
inatorial  nooclod,  unless  the  mine  has  covering  contracts  or  unless 
there  are  special  reasons  for  not  doing  so.  When  received  tlie 
quotations  are  entered  on  Form  0.  Much  monev  can  he  saved  hy 
the  proper  purchase  of  supplies,  which  imphes  the  ohtaining  of  quota- 
tions. This  will  entail  some  work,  hut  at  any  mine  of  ordinar3^ 
size  will  pay  handsomely.  Urgent  recpiirements  can  usually  bo 
eliminat-ed  by  exercising  foresight. 

Business  courtesy  usually  implies  an  acknowledgment  of  a  pro- 
j)osal  to  furnish  material.     Form  7  is  submitted  for  that  purpose. 


Form  5. — Specimen  request  for  quotations. '' 

AMERICAN   MINING    CO. 
(•'•ive  address.) 


Quotation  Xo.  763. 
Oct.  16,  1915. 


To  National  JJdic.  Co., 

Salt  Lah  City, 

Utah. 

Please  affix  the  lowest  price  at  which  you  y\i\\  furnish  the  follon-ing  supplies  f.  o.  b. 
Min<vilh,  Utah,  with  length  of  time  required  to  make  shipment  and  your  l)est 
terms  of  discount. 

The  right  to  accept  all  or  any  part  or  to  decline  the  whole  is  reserved. 

Our  vouchers  are  payable  on  or  about  the  20th  of  the  month  succeeding  that  in 
which  goo<ls  are  received.     We  pay  no  drafts  except  by  special  arrangement. 

No  charge  is  allowed  for  packing  or  cartage. 


Quantity. 


5fX)/eet 

1,000 feet.  . 
i^(KK)ffet.  . 
10  druma. . . 
100  pounds. 


Description. 


■i^^  Black  iron  pipe 

3^^  Black  iron  pipe 

2'''  Black  iron  pipe 

''Miner''  Carbide 

.Vo.  2  Colored  cotton  vnstc. 


This  is  not  an  order. 


Price  quoted. 


Plea.«o  return  thiB  pper-ifiration  at  oneo  with  prices  stated  ther(H»n. 

American  ^fiM\fj  To. 
Per  F.  B.  S^c 


a  Convenient  »z»,h  by  10^  inches. 


FUKTHER   DISTRIBL'TION   OF   SPECIAL   ACCOrXTS. 
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Form  6. — Spcrhncu  r<  cord  for  cpiotationi^.*^ 

QUOTATIONS. 

Article.     Kails—fdayuPj—JO  lb.  to  SO  lb. 


Date. 


Address. 


217118  I  Harper  &  Co.,  St.  Louis  . . . 
i/J:?fJ.3  Deiiny  Mchy.  Co..  Denver... 
519 j  18    Argail  Bros.,  Salt  Lake  City. 


Price. 


$58.  50 
60.00 
57.50 


Unit. 


Ton. 
..do. 
..do. 


Roraarks. 


F.  o.  b.  St.  Louis. 

F.  o.  b.  Denver. 

F.  o.  b.  Salt  Lal'c  City. 


Form  7. — Specimen  leller  of  orl-novhdgmcnt.^^ 

AMERICAN   MINING    CO. 

((Jive  address.) 

191... 

To 

Dear  Sirs:  We  thank  you  for  your  proposal,  subraitted  under  date 

191 . .,  on  our  request  for  quotation  Xo 

Please  be  advised  that: 

A  portion — all — of  the  order  Avill  be  placed  vdth  you. 

Order  has  been  placed  elsewhere. 

Purchase  has  been  postponed  indefinitely. 

American  Mi.mng  Co. 

okdeks  of  matiirial. 

(3)  For  the  purchase  of  material.  Form  8  is  suitable.  Open 
orders  should  be  avoided,  see  (2).  Avoid,  if  possible,  ordering 
supplies  to  be  sent  by  express.  At  properties  of  fair  size  all  orders 
for  supplies  should  be  entered  as  made  on  order  cards  (see  Form  9) 
provided  for  that  purpose,  using  a  separate  card  for  each  class  and 
size  of  material  ordered.  When  invoices  are  received  the  price  and 
f.  o.  b.  point  are  entered  on  the  card.  In  this  manner  a  comparison 
can  always  be  made  with  previous  prices. 

a  Cards,  convenient  size,  4  by  6  inches.  b  Convenient  size,  Si  by  ft  inches. 
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COST    KllEPlXii    VOR    SMALL    METAL    .MINKS. 
Fdum  S.-  >^inr)mci)  order  bJanJ:  for  i^n pplir.'<.''' 


AMERICAN   MINING    CO. 

(^(iive  address.) 


Onlrr  Xo.   117. 
July  JS.  un.s*. 


To  SuUivan  Machinery  Co., 

Salt  Lake  City,  Utah. 

Pleasp  ship  us  hy  frci'jhf  tho  articles  li^sttnl  helow. 

On  day  of  shipment  mail  us  two  copies  of  iiivoici-s.  al.-^o  hill  oi  Vddinj^  and  packiuiij; 
list  phowing  contents  of  each  box  or  package. 

Unless  otherwise  arranged,  all  goods  received  in  one  month  will  h.-  paid  for  on  th<» 
20ih  of  the  month  following. 

We  pay  no  drafts.     No  charges  allowed  for  packing  or  cartage. 


giuintity 


12 

3 

6 

12 

12 


Description. 


rri(.t\ 


For  DP-S.i  drills. 

I 

I 

Strilinn  blocks,  No.  S7SS-D ^  $-3.85  each. 

( 'huck  housinns.  No.  26S6-D '  16.50  each. 

ristonx.  No.  '2222-D 17.50  each 

Valre  bushinns.  No.  1598-D j  2.75  e(wh. 

Rifle  nuts.  No.  2552-D |  3.85  each. 


Read  shipping  instructions  carefully. 

If  for  :iii\  r-  asou  you  can  not  make  prompt  shipment,  please  advise. 

AMETticAx  Mining  Co. 

Per  F.  B.  See. 

Form  9. — Specimen  blank  for  recording  order  of  supplies.^ 

ORDEKS. 
Article.     Brick — Common  red. 


I>ato. 


IIHIS 
41  7118 
9'16flS 


Order 
So. 


778 
314 
461 


From. 


Mounfnin  Brick  Co. 
Mc Arthur  Bros.  .  . . 
....do 


Quan- 
tity. 


20  M.. 
20  M.. 
20  M.. 


Djtp.  in- 
voioctl. 


1120118 
a;  22! 18 
1012118 


I'lin 


$/0.  20 
10.  60 
11.40 


Itcmurk.> 


F.  o.  b.  kiln. 

no. 

Do. 


•  C'onv^tent  »\r».  h  I»"  tm  inrhi"s 


fcCfirds,  roil",  pni*-!!!  si/r,  I  l»y  fi  Inches. 
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CHECKING   AXD   RECORDI.VG    SUPPLIES    RKCEIVKI). 

(4:)  Tlie  supplies  as  received  lare  carefull\'  checked  against  tiie 
iiiToice,  the  prices  and  extensions  on  the  invoice  are  compared  with 
those  on  the  order,  and  the  original  invoice  is  approved  for  payment. 
The  material  is  then  either  lodged  in  the  vrarehouse  or  delivered 
direct  to  the  point  of  use.  The  supply  clerk,  at  the  time  he  approves 
the  invoice  issues  a  chaise  (Form  10)  for  use  of  storage  against  the 
department  to  which  it  is  credited.  In  this  connection  see  general 
explanation  under  ''Mine  Warehouse"  (p.  22)  for  taking  care  of 
charges  for  transportation  and  handling  special  machinery  purchases. 


Sheet  No.  3. 


Form   10. — S'^^'chh^'h  blanhfor  storage-charge  record." 
AMERICAN  MINING   CO. 


^^o^i}l  ot  Aii'/ust,  191'?. 


Invoice  or  charge. 

Ch 

argo. 

No. 

Amount. 

l>irect. 

Warehouse. 

Account 
No. 

Ainoiuit. 

Amount. 

Natiojial  Co 

917 
79 
216 
824 
813 

63 
40 
06 
30 

07 

917 

63 

General  Electric  Co 

Mc Arthur  Bros 

ITenneii  Lumhcr  ('o 

s.p.n.B 

136 
117 
202 

in 

206 
162 

7.9 
216 
609 
19 
61 
41 

906 

06 
71 
20 
82 

34 

13 

214 

59 

690 
5,  312 

It 

Tota 
Tota 
Tota 

i 
1  this  sheet 

6,  ?18 

71 

I  bix)uu:ht  forward 

1  carried  forward 

5S 

«  ConA-enient  size,  8  by  iOl  inches. 
NoTK. — This  'listribntion  may,  as  an  nllernutive,  be  shown  on  back  of  voucher. 

ISSUANCK    OF    SUPPLIES. 

(5)  Supplies  should  ])e  issued  only  on  recpiisition  (see  Form  11). 
Tliis  rec^uisition  is  usual!}-  sign-ed  hy  a  foreman  or  other  responsible 
employee,  who  gives  the  account  for  which  it  is  to  be  used.  The 
supply  clerk  prices  the  requisition  from  the  order  or  stock  cards. 
Tlie  withdrawal  is  then  entered  on  the  stock  card  (Form  12).  The 
supply  clerk  will  daily  enter  on  sheets  provided  for  that  purpose 
CForm  13)  all  issues  using  a  separate  sheet  for  each  account  number. 
Tlie  monthly  total  for  each  account  number  gives  the  invoice  cost  of 
all  supplies  lecjuisitioned  for  tliat  number.     To  this  total  is  added 
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the  predotcM-iuinod  warolioiiso  clmrj]jo  (of,  say,  10  por  cent)  to  absorb 
salary  of  supply  clork,  transport atmn  costs,  etc.,  because  tho  ^'niine 
wareliouso"  account  is  a  clcarinjjj  account  cbar»i:etl  with  all  such 
expenditures  and  must  receive  corresponding::;  credits. 

Form  11. — SjHtiin,  n  blank  rcfjuififion.'^ 
AMERICAN   MINING    CO. 
Rkqii^^iiioxs  voh  Slpi'i.iks. 

T7u- Stortheiprr: 

Please  deliver  the  following  supplies  to  bearer: 
(  lian^e  t«>  On -Breaking  Drills  A/'C  No 


Req.  Xo.  114. 


Date.  Sept.  16.  191S. 


Quantity.         Unit. 


Article. 


Ft y  iraler  hose 

Ql :   Ma(hi)ic  oil 


Cost. 


Extension. 


Valve  bushing  #  1^98  D 


Signed.  Frank  Roe, 

Foreman. 

Form  12. — Specimen  blank  for  recording  isswmce  of  supplies  from  varehouse.^ 

AMERICAN    MINING    CO. 

Warehou.sk  Stock  Card. 
Artirle,  Roofing  —Pre pared  -^^  1.  Unit.  Roll. 


Ueoeived.c 


Date 
ordfred. 


From  whom. 


milS   Nat  I  JIdn-.  Co. 
4110118   Reeves  Bros 


Q'ty. 


Price. 


Ami. 


50   1.')'0  8.5.00 
100    J.  8 ',185.  00 


Issued. 

I)ut< 

I 
.    Q'ty. 

Price. 

Amt. 

9l!:f 

IB      on 

1  rfn 

ij.  nn 

On  hand. 


Date. 


8/5118     20   l.WM. 

il27/18'>     10\  1.70 11. 00' 

MiOlii,     40    1.8173.20  4121/18 


Q'ty. 


Amt. 


80145.80 


•  In  pa^Is;  rorr.  »Tii»-ii;  ^iz«,  M  \jy  7  Im'hes.  .     , 

f  I'Tovi'km  Hi  >  (of  iiulii'linK  traasportation  an*!  teamlnK  fliarges,  in  order  (o  t;ive  uflual  cost 

f.  o.  h.  uarehoUi€,  il  'ie.  ire<l. 
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FoR^r  13. — Spcrlinen  form,  for  monthly  record  of  supplies  issved  from  xon rehovse .(^ 

AMERICAN   MINING   CO. 
For  >.[atkrial  and  SurPLifc:s  Issukd  int  Month  of  Annufif,  1918. 

To  AccorxT  No.  16. 


I>ate. 


■2 

2 

9 
10 
lij 
15 
20 
25 
25 


Quantity. 


5  gal .  .  . 

3  lbs 

1  set 

1,500  ft. 
10  gal... 
5lhs.... 

1 

10  gal... 
5  lbs.... 


Description. 


I'nit. 


BlacJ:  oil Gal. 

Grease Lb. 

Car  wheels Set. 

Oak  lumber M. . 

Black  oil Gal. 

Grease \  Lb. 

Grease  gun 

Black  oil 

Grease 


Gal. 
Lb. 


Price. 


19 
30 


Total. 


.70 

.63 

19.  75 

45.00 

1.40 

1.05 

.85 

1.40 

1.05 


Total. 


71.  83 


"  r-onvcniout  size,  S  by  lOl  itK-lies. 


INVENTOKIE.S. 


(6)  Periodic  inventories  of  wareliousc  stock  must  be  taken — ■ 
these  may  be  recorded  on  the  usual  inventory  sheets  which  are 
carried  in  stock  by  stationers.  Tlie  items  and  totals  are  checked 
against  the  stock  records.  At  well  established  mines  with  large 
stocks  inventories  may  only  be  made  annually;  but  at  smaller 
mines  should  be  made  at  more  frequent  intervals.  The  inventory 
and  comparisons  should  from  time  to  time  be  made  b}"  an  emploA'ee 
other  than  the  supplv  clerk. 

LABOR. 

There  are  many  ways  of  recording  the  time  of  operatives  and  of 
making  a  correct  distribution  thereof.  Accuracy  is  of  the  first  im- 
portance. Frequent  mistakes  in  time  keeping  cause  dissatisfaction 
amongst  emplo3'ees,  some  of  whom  have  little  or  no  education. 
Time-keeping  records  should  be  checked  at  intervals,  as  pay-roll 
padding  is  not  uncommon. 

IDEXTIFICATIOX    RECORDS    OF   EMPLOYEES. 

Many  companies  keep  identification  card  records  of  all  emplo3^ees 
(see  Form  14)  on  reverse  of  whicdi  may  be  suitable  provision  for  re- 
cording reemplo^'ment  or  promotion.  These  cafds  are  frequently 
a  valua])le  help. 


'30  COST    KKEPING   FOK   SMAIX    METAI.    MIXES. 

FoKM  11, — 6'/K'W/ii</i  blank /or  idt'iitijicafion  rt'coul.'t 

Xaino Occiipat  ion 

Plao«'  ami  date  ot  birt h Ainorican  c'iti/,eii? 

Roailf,  spoaks,                                   ^ranied,  single,                                   Numl>or  of 
wTitos  Euglii^h.                                    w^dowor.                                                 childron  . . 
(.strike  out  iiuippropriate)                                (Strike  out  inai>propriate) 
Xaino  aiul  address  of  ncai'cst  relative 


Name  and  address  of  org:ani/.alion  (it  any)  tliat  will  asf<ist  you  in  ease  of  illns^s  or 

dLsi\bility 

Dat<» Signed 

E>at«'  l«>ii. Reas<ins  leaving 

RECORD    OF   APPLICATIOX    FOR    EMPLOYMEXT. 

Men  seeking  work  usually  apply  to  the  foreman  for  employmout. 
If  they  are  needed,  the  fact  is  so  stated  on  a  suitable  blank  (Form  15) 
and  the  applicant  is  reierred  to  the  office  for  purposes  of  record. 

FoKM  15. — Fonn  for  application  for  employiiunl.^ 
AMERICAN  MINING   CO. 

vn  


To  thf  Chief  Ckrl: 
The  bi'arer 

has  a])plird  for  employment  as Rut^* 


Foreman. 


METHODS    OF    KEEPING    TIME    RECORDS. 


Two  usual  nu'tliodv  of  recording  time  are  ((f)  by  time  books,  (h) 
by  time  cards. 

TIMK     HOOKS. 

Time  books  tno.  kej)t  by  th(^  fon^man  (shift  boss)  or  hy  a  time- 
keeper who  makes  the  rounds  for  that  i)urposc,  or  by  both.  Timo 
books  may  cover  weekly,  monthly  or  intermediate  periods.  They 
u-ually  record  in  sequence  the  operative's  number,  mune,  occupation, 
and  rate,  followed  by  columnar  ruling  for  his  daily  and  total  time. 
Various  styles  of  time  books  are  usually  carried  in  stock  by  stationers. 
The  time  book  should  be  turncul  in  dail}'  to  the  ofTicc  in  order  that  tho 
information  may  he  transferred  to  the  pay  rolls  and  bo  properly 
dLstributed.  The  designated  occupation  may  not  be  suincient  for 
pur|)<>ses  of  office  distril)Ution,  in  which  event  it  must  be  supplemented 
by  other  data.  Tiinc^  books  (h)  not  usually  give  sullicient  detail  for 
larg«?  ]lropertie'^. 


"  I   ird  .,  (•onv»'i)i«'i)'.  ^ir"  I  !)>'  ««in<lu'S. 
6  In  f>vl'<,  ( oiiv«>nient>>lTd  3  hy  5  ln(;h«s. 
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TIME    CARDS. 


Time  cards  must  be  devised  and  adapted  to  suit  tlie  individual 
requirements  of  each  mine.  "Where  men  are  reguhirly  em})loyed  at 
one  job,  as  in  a  mill,  a  time  book  may  fill  the  requirements  of  the 
situation.  In  a  mine  and  on  surface  work  it  may  be  necessary  to 
move  men  from  one  job  to  another  and  time  cards  are  useful;  they 
facilitate  office  distribution.  The  time  card  shown  in  Form  16  is 
suitable  for  underground  work.  The  operative's  name,  pay-roll 
number,  and  rate  are  filled  in  during  the  sliift.  At  the  end  of  the 
shift  the  number  of  hours  worked,  occupation,  and  working  place  are 
entered.  The  shift  boss  signs  and  dates  the  card,  punches  the  houi-s 
(along  top  of  card  to  prevent  written  houi-s  being  raised)  and  also 
punches  the  appropriate  general  distribution,  that  is,  M.,  D.,  or  S.  S. 
('' Mining,"  ''Development"  or  " Shaft  sinking ") .  The  card  is 
turned  in  to  the  time  office  at  the  end  of  each  shift.  At  mines  where 
wages  arc  standardized  for  various  jobs  these  time  cards  may  b(^ 
issued  m  distinctive  colors  with  the  hourl}^  rate  corresponding  to  each 
color  printed  in  bold  t3^pe  thereon. 

The  distribution  of  time  for  mechanics  and  shop  men  is  usually 
required  in  more  detail.    For  keeping  such  records  Form  17  is  suitable. 

Form  1G. — Blank  time  cardr  suitable  for  recording  inukrground  irork."' 


Name  Frank  Hardy. 


O" 

5  G  7  8  9 

AMERICAN   MIinNG    CO. 

Daily  Time  Card. 


10  11 


Over 
12  1-2 


Rate  4.0f) 
Numl>er  .97 


Hours. 


Occnpatlon. 


Working  plate. 


Tramming 5th  level — -east 


M aching 


Lorimer  slope 


D 

s.  s. 


Will  Barkin, 

Sliift  Bo3.s. 


Aug.  17,  ins. 


[Xo  time  allowed  unless  time  card  is  turned  in  for  every  shift.) 


«  Heavy  paper,  convenient  size  'i  by  r,  inches. 


b  I'lmch  lolx\ 


32  COST  kki:pixc.  you  small  metal  .mines. 

Form   \7.^Bhinl-  record  for  Icccping  time  of  mechanics  an'l  sKopDicn.^ 

AMERICAN    MINING    CO. 

Daily  Shoi'  Rkpokt. 

Sept.  ,i,  1015. 
Namo  Geo.  Pnrhvr.  No.  67. 


No.  hour>.  Description  of  work.  i  rharse  to. 


1 

4\ 


Adjustiiuf  compressor  (lovcrnor \  ( 'am pressor. 

Packing  hoUcr-fted  pump :  Boilers. 

Installing  oj^lcc  lights i  Gen' I  o[}icc  ex  p. 


F.  M.  Gilleij,  Foreman. 
COXTKACT    WOKK. 

At  mines  where  the  contract  system  can  be  applied,  the  contracting 
of  much  underground  work  is  usually  highly  desirable.  With 
certain  classes  of  labor,  for  instance,  Mexican,  the  contract  method  is 
♦-specially  desirable.  In  some  communities  contracting  is  not 
advisable. 

The  contractor  usuall}'  undertakes  tg  supply  and  pay  for  all  labor. 
Such  payments  are,  as  a  rule,  made  through  the  company's  office 
from  amounts  due  the  contractor.  He  is  usually  permitted  to  obtain 
his  suj)plies  through  the  company  by  using  the  regular  warehouse 
recjuisition  form.  His  tools  and  appliances  are  usually  issued  on 
memoran(him  r(K'('.i])t,  and  he  is  charged  for  the  misuse  or  loss  of  these. 
The  contractor's  charge  for  labor  and  supplies  pass  through  the  usual 
ofTico  channels. 

A  blanket  form  of  mine-contract  agreement  is  submitted  in  Form 
18  herewith.  When',  applicable  such  a  contract  frccpicntly  saves 
disagreement.  At  mines  wheie  contracting  is  an  item  of  consequence 
a  tabulated  report  on  the  work  is  often  found  desirable.  For  that 
purpose  Form  19  is  suitable. 

•  In  pads,  convenient  size  4  by  7  inches. 
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Form  18. — Blanlcet  form  of  nunr  contract .fi 

FORM    OF    CONTRACT. 

This  agreement,  made  and  entered  into  X\\\s  fourteenth  day  of  July,  191^,  by  and 

between  The  American  Mining  Company,  a  corjioration  hereinafter  referred  to  as  the 

Company,  of  the  one  part,  and  Luis  Cabrera,  hereinafter  referre<^I  to  as  the  Contractor, 

of  the  other  part. 

Witnesseth: 

(1)  The  Contractor  agrees  at  his  own  cost  and  expense  to  supply  and  pay  for  all 
labor,  said  payments,  however,  to  be  made  througli  the  Company's  office  on  the  ii.sual 
pay  day  in  accordance  with  the  rates  to  be  furnishe'l  by  the  Contractor,  and  shall  be 
chargeable  to  his  account. 

(l')  The  Contractor  agrees,  subject  to  the  terms  and  conditions  of  this  agreement 
expressed  and  contained,  to  do  work  as  follows: 

Drire  4th  level  (face  now  21  feet  east  of  c^'ntcr  chute  416)  a  distance  of  200  feel  standard 
size.  Contractor  loads  and  delivers  much  to  shaft.  Contractor  to  in&tall  track  and  air 
lines.     Company  to  install  tirnbers  if  required. 


[Notk:  Cover  explicitly  such  items  as  to  who  loads  and  removes  the  muck;  who  instalLs  timbers,  if  any 
if  winzin.s,  who  does  the  hoisting,  etc.] 

(3)  The  Compan}'  shall  at  its  sole  expense  fm-nish  and  supply  the  Contractor  with 
tools,  timbers,  and  appliances  required  by  him  for  the  proper  carrying  out  of  the  said 
work,  and  the  Contractor  shall  at  his  own  cost  and  charge  supply  and  pay  for  all 
explosive.*!,  illuminants,  and  other  stores  required  for  said  work.  The  Company 
ehall  pay  the  Contractor  for  such  work  done  by  him  at  the  following  rate: 

Sixteen  dollars  ($16.00)  per  lineal  foot. 

(4)  The  Contractor  shall  maintain  his  working  place  in  safe  condition;  observe  safety 
rules  covering  the  handling  and  use  of  explosives;  and  while  traveling  through  the 
mine  to  an«l  from  his  working  place  observe  all  precaution  and  generally  conform 
to  the  regulations  of  the  mine. 

(5)  All  work  shall  be  done  to  the  entire  satisfaction  of  the  Company's  repre.sentative 
and  should  the  Contractor  fail  to  carry  out  the  teims  of  this  paragraph,  the  Company 
shall  have  the  right  of  correcting  the  work  itself  or  contracting  it  to  other  parties, 
and  the  cost  of  correcting  this  work  shall  be  deducted  from  any  amounts  due  the 
Contractor. 

(0)  The  Contractor  shall  not  misuse  the  tools  and  appliances  of  the  Company,  and 
uhould  he  fail  to  return  them  to  the  Company  in  good  condition,  reasonable  wear 
and  tear  excepted,  a  reasonable  charge,  to  be  determined  by  the  (^ompany,  for  loss 
or  breakage  shall  be  deducted  from  the  amounts  due  the  Contractor. 

(7)  This  contract  is  terminable  at  the  option  of  the  Company,  and  subject  to  the 
provisions  of  the  la'^t  two  prece<Ung  paragraphs,  likewise  at  the  option  of  the  Contractor. 

For  the  Company 

Luis  Cabrera,  If.  A.  Archer. 

Contractor. 

a  Convenient  size,  8i  by  Vi  inches. 
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FoHM   l^.   -Form  for  lob ii.kitt'fi  report  of<ontrart  trorl.'^ 
AMERICAN    MINING   CO. 

Mine  contracts  for  A  month  cmliug  Ainjust  Jl^  191S. 


Contr. 
No 


Total 
WorkiiiR  dis- 

placo.  tanro 

or  cars. 


ithkvflEJ      121 
Slope  J16.        916 


Ad-  I  Price 
vaiue  ;     »>or 

for  '  fot)t  or 
period,      car. 


-Vrnoimt 


,37  $16.  00  $592.  00^01.  40 
AGS        .HO   r*2J.40   166.32 


Coutructor's  expense. 


Labor    '     ^"^^ 
i.aDor.  ,    jj,.p^ 


Total. 


^f^^  Ron.K.Ks. 


$209.1S$.510..5S$S1.4? 
9S.  7S    265.  io    57.  40 


«'  Convenieut  .size  S^  bj-  10  inches. 
PAY    ACCOUNTS. 


PAY    ROLLS. 

The  time  of  the  men  as  reported  at  the  offico  is  posted  daily  to 
the  pay  rolls  (Form  20),  one  or  more  sheets  being  used  for  eiich 
de])artment.  Pay  rolls  are  usually  closed  monthly  or  half -monthly ; 
their  correctness  is  certified  to  by  the  man  in  charge  of  the  depart- 
ment. It  will  be  noted  that  in  Form  20  the  spac^,  occupied  by 
"names*'  is  subdivided  into  fifths  in  the  columns  ''occupation"  to 
"amount,"  mclusive.  Tliis  arrangement  is  for  convenience  in  dis- 
tributing costs  and  permits  distribution  of  a  man's  work  under  five 
different  account  numbers  in  any  one  month,  if  desired.  This 
distribution  can  be  used  independ<Mitly  or  as  a  check  on  the  distri})ii- 
tion  made  from  the  time  cards.  Where  the  mechanical  department 
is  carried  as  a  clearing  account,  the  distribution  of  mechanics'  time 
Is  made  wholly  from  the  time  cards  and  the  mechanics  are  merely 
carried  as  such  on  the  pay  roll. 

The  pay  roll  shows  the  earnings  and  deductions  with  balance  duo 
of  all  men,  including  sahirif^d  onii)loyees.  Whore  cash  advances  aro 
given,  or  men  are  i>aid  off  (time  checks)  during  the  month,  these 
pawnents  arc  entered  on  the  pay  roll  on  the  day  of  issue. 


^^^'^-  1  No.  3. 


Total  amount 
(ckd ) 


Uo 


20 


\T  style;  space  allotted , 


BUREAU   OF  MtNES. 


Form  2I» — Form  for  pay  roll.  <^ 
Pay  Roll  for  Mming  Dept.  for  month  of  Sept.,  laiS.  |  vjj^^'* 


Technical  Paper  223. 


Names. 

Occupation. 

Working  place. 

No. 

' 

2 

3 

* 

" 

» 

7 

' 

9 

10 

" 

12 

13 

U 

15 

16 

17 

18 

19 

» 

21 

22 

24 

25 

26 

27 

28 

29 

30 

31 

Rate. 

Total  amount 
Wd ) 

Hospital 
dues. 

Boom 

Sundry  collections. 

raid  and 

Balance  dne. 

Remaita. 

Amount. 

For  whom. 

advanced. 

Ct.    T.S. 

P.C. 

_ 

- 

— 

1 

„. 

. 

. 

. 

so 

. 

1 

. 

10 

oo 

L) 

Cl 

Timbering 

Track! 

Ttmbmnn 

Hlhlntl 

Varma.'.'.'.'.'.'. 

fs 

E 

8  1  8  1  8  {  8  j  «  1  8 

— 

8 

t|T 

T|T 

^^ 

8  1  8 

8 

« 

8 

8 

~\L 

LL 

8 

8 

1 

= 

- 

i 

gg 

SS\ltQ 

~l~t'Iltt 

~ 

~ 

~ 

' 

= 

~\Z. 

\m 

_J,0^ 

"_ 

— 

— j — |— j— i— !— 

—\ — 

— I— 

— j — 

— j— 1 — ] — ' — 1— 

— 

— 1 — \ — 

— 

' — 



— '■" 

— 

, — 

1 

1 

^ 

~ 

— 

— 

— 

— 

— 1~ 

— 

1 

— 

— 

— 

— 

L" 

— 

— 

— 

— 

— 

_ 

1 

— 

— 

— 

- 

1 

1 

r 

1 

— 

- 

— 

— 

— 

— 

— 

1— 

— 

— 

— 

— 

— 

= 

- 

_ 

- 

- 



_ 

__ 

_ 

__ 

__ 

_ 

__ 

__ 

_ 

1 

1 











1 

1 

1 



1 

102050'— 19.    {To  follow  page  34.) 


1  Shtct  10}i  by  Si  inchea;  printed  on  both  siden;  punched  with  slotted  holes  on  left  margin:  ruled  in  colored  inks,  ledger  style;  space  allotted  for  each  nainc  about  H  <V  i"  ■'"^'<-  H  names  to  a  sheet. 
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3G  COST   KEEPING   FOR   SMALL   METAL    MIXES. 

TIME    (^IIKCKS. 

Time  checks  (Form  21)  iiro  issued  when  n  man  is  discharged  or 
wheiv,  for  special  reasons,  an  immediate  final  settlement  is  warranlcd. 

COUPON    BOOKS. 

AMiere  the  mine  operates  a  commissary  or  store,  coupon  hooks 
having  a  specific  face  vahie,  hut  not  transferahle,  are  issued  as  war- 
ranted. They  are  excliangeahle  for  goods  at  the  commissary  and 
their  face  value  is  charged  to  the  o])erative. 

PAY    STATEMENTS. 

At  many  mines  protests  hy  employees  that  their  time  has  not  been 
])n»perl\'  kept  or  their  pay  is  short  is  a  fruitful  source  of  vexation. 
If  the  records  are  in  order,  settlements  should  he  capable  of  rapid 
verification  or  correction.  The  best  method  of  avoiding  disputes  is 
to  give  the  employee  a  detaih'd  statement  of  the  amount  of  his  earn- 
ings with  any  deductions  therefrom,  and  allow  him  time  to  consider 
it  before  receiving  his  money.  Form  22  meets  this  requirement.  A 
statcmient  is  handed  the  employee;  if  correct  he  signs  and  passes  it 
to  the  payma^ster  and  receives  his  pay  envelope,  on  the  face  of  -svhich 
is  a  carbon  copy  of  the  statement.  The  result  is  that  the  company 
retains  a  receipt  for  the  payment,  and  the  employee  a  copy  of  the 
statement  that  he  has  signed. 


FUETHEK   DISTRIBUTION   OF  SPECIAL  ACCOUXTS. 


37 


Form  22. — Form  for  statement  of  earnings  and  (imount  of  pay  chic. 


TIME  STATEMENT." 

No. 

In  aocovint  with 
Amertc.vx  Mining  Co. 
for 


Earnings. 


By shifts  at  $... 

Bj- shifts  at  $... 

By shifts  at  $... 

By shifts  at  $... 

By 

By 

By 

Total  earnings. 


(■liurgo>. 


For  doctor 

For  board 

For  room  rent 

For  store 

For 

For 

For 

For  cash  advanced 

Total  charges 

Balance  as  per  pay 
roll 


R*(fived  i>ayment  in  full  for  the  above  services. 

(Sign  here) 
Xot  negotiable. 
o  In  pads:  convenient  size,  V^  by  7  inches. 


PAY  ENVELOPE.  «> 

No. 

In  accGiint  witJi 
American  Mining  Co. 
for 


By shifts  at  ?. . . 

By  ....  sliiftsat?. .. 

By shifts  at?... 

By  ....  shifts  at  $-.- 

By 

By 

By 

Total  eaniings- 


(  luirges. 


For  doctor 

For  board 

For  room  rent 

For  store 

For 

For 

For     

For  cash  advanced  

Total  charges 

Balance  as  per  pay 
loll 

i>  Paper  envelopes  opening  at  top.  convenient 
size,  3^  by  7  inches.    Thi'^  statement,  on  the  face  of 
the  envelope,  is  filled  in  as  carbon  copy  of  "Time 
statement." 


SUPPLEMENTARY  STATEMENTS. 

The  foregoing  is  iiiteiuled  only  to  furnish  a  skeleton  outline  of 
cost-kee})ing  methods  a[)})licable  to  small  and  medium  sized  proj)er- 
ties.  That  the  methods  and  forms  presented  must  be  modified  and 
amplified  to  suit  the  reciuirements  of  individual  mines  is  a  foregone 
conclusion.  If  they  furnish  a  basis  from  which  a  suitable  cost- 
keeping  system  may  l>e  developed  they  will  have  served  their  purpose. 

At  most  mines  departmental  cost  sheets,  which  give  the  same  in- 
formation in  different  form,  will  probably  be  developed.  One  such 
cost  sheet  has  been  shown  (see  Form  3,  on  })ages  19-20).  The  only 
suggestion  ofl'ered  here  is  that  where  possible  the  departmental  state- 
ments should  be  so  arranged  that  the  expenditures  will  drain  auto- 
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mntioally  into  whatever  form  of  lin'ul  cost  stftteincnt  is  employed. 
This,  of  course,  becoiues  iiuivasingly  dillicnlt,  as  operations  ex})and 
and  become  more  involved.  At  laroe  pro])ei'ties,  much  detail  Ls 
shown  on  all  cost  accounts,  and  a  lar^^e  odice  force  is  required  to 
prepare  the  desired  information. 

The  scheme  herein  suggested  for  distributing  expenditures  can 
reailily  be  modified  to  cover  construction  accounts.  A  sharp  dis- 
tmction  should  be  made  between  operating  and  capital  expenditure 
(construction  accounts)  at  all  times. 

The  forms  ofTered  deal  without  exception  with  costs  and  con- 
tributory data.  In  addition,  however,  it  will  be  found  at  any  well- 
managed  mine  that  tabulated  records  of  operations  are  requhed. 
There  will  be  survey  records  which  may  involve  the  usual  mine 
maps.  sup[)lemented  by  assay  plans,  sto})e  sheets,  the  collecting  ar.d 
plotting  of  geological  data;  sampling  and  assay  records  must  be  kept 
in  order  for  reference:  a  record  must  be  kei)t  of  the  millhig  or  smelt- 
ing performance  if  such  exists;  and  many  analyses  of  undergi^ound 
and  power  operations  will  no  doubt  be  required.  Standardization 
of  records  can  be  obtained  by  using  forms  for  these  and  similar  pur- 
poses. The  collection  and  preparation  of  tliese  records,  while  ex- 
pensive, enables  the  management  to  kee[)  in  close  touch  with  all 
features  of  the  business. 

A  few  forms  that  have  been  found  useful  at  properties  of  moderat<^ 
size  are  sul>mitted  herewith.  Form  23  is  used  for  rei)orting  with- 
<h'awals  from  the  timber  and  lumber  stocks.  Form  24  covers  with- 
drawal of  explosives.  Form  25  may  l)e  used  for  the  purpose  of 
recording  assays  of  samples  from  mine  workings;  it  might  sapi)le- 
ment  assay  plans.  Form  26  may  ])e  found  convenient  at  mines 
where  it  is  desirable  to  sam])le  mine  cars  coming  from  various  work- 
ing faces.  Besides  furnishing  data  as  to  the  grade  of  ore  from  dis- 
tinct localities  underground,  this  record  .serves  as  a  check  on  the 
mill-feed  returns.  Tlie  use  of  this  form  iinplies  that  grab  sampling  of 
cars  gives  reasonably  accurate  results. 
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Form  23. — Form  for  rrporf.hig  iriflidrcuialsfrou)  t'unbir  luid  Iniabcr  stocks. (^ 

AMERICAN   MINING   CO. 

Timber  Report. 


Shift,  (fan. 


Bate.  Sept.  9.  19L9. 


Workinir  place. 

Round  timber. 

L  Limber. 

"Wedges. 

Ac- 

conjit. 

Length. 

Diam- 
eter. 

Pieces. 

Size. 

Length. 

Slope  26-5 

60  ft. 

W 

10 
10 

3t 

Chute  41 J 

4 
8 

10X10  1   i-i  ft. 

,il 

6th  level  vest                                  -^'0  ft. 

10' ' 

2X10 

10ft. 

SI 

St 

- '  ■■ 

Foreman,  If.  FmnlVm. 


Form  24. — Form  for  reporting  ivith/Jmiral  of  explosives  from  itareJtouse  stocJ:s.'^ 

AMERICAN  MINING   CO. 

Explosives  Report. 


Shift,  flag. 


^Vorking  pUu-e. 


Slope  265  ... 
4fJi  level  west. 


Dvnaniite. 


Sticks.  Size. 


.50   ! 
40  i 


Fuse, 
leet. 


100 
90 


Caps, 
number. 


15 
10 


Bate,  Sept.  9,  1918. 


(  hjrgo  account. 


11 
61 


Foreman,  //.  Fraullin. 


a  111  pads,  convenient  size  .5  by  j<i  ijsch«... 
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Form  25. —  Form  for  lycordimj  assaij.'i  of  saiupUs  froni  work-in(/.-<.'i 

l.i'tul  al  Nc  ])<'r  ])()und. 
SiK  or  at  100c  j)or  ounce. 


american  mining  co. 
Sampling  Recoud. 


Xanif  <»i  workincr  6th  hid  exu-it. 


Month  oi  Sept.,  1915. 


Sample      Pate 
No.    '  sampled. 


713 

751 
774 


Local  ior. 


S5'  F.  Winze  518. 

55' do 

6'(K do 

e.y do 


Carry  forward 

Totala  and  averagerf. 


Width, 
feet. 


4.2 
5.0 
5.2 
4.1 


Valiio  ]>or  ton. 


Lead, 

I)er 

cent. 


4.4 
6.2 
3.8 


ounces. 


10.1 
8.7 
8.  1 

U.O 


17. 14 
18.  62 
U.  18 
15.  5  J 


Foot 
dollars. 


72.  0 
9L  1 
7.i.  7 
O.i.  6 


>i  Convenient  6ize  10  by  12  inches. 


Remarks. 


DEPLETION  AND  DEPRECIATION. 
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Form  26. — Fomnfor  car  sampling  record. (^^ 

Lead  at  8q.  per  pound. 
Silver  at  100c  per  ounce. 


american  mining  co. 
Car  Samplixg  Record. 


Cars  from  Chutes  316-324. 


Month  oi  Sept.,  1918 


Number  of  cars. 

This  day— value  per  ton. 

Car  dollars. 

Average 
value  per 

Date. 

This  day. 

Total  to 
date. 

Lead, 
per  cent. 

Silver, 
ounces. 

Dollars. 

This  day. 

Total  to 
date. 

ton 
to  date, 
(dollars). 

1 
2 
3 

29 
30 
31 

40 
34 
45 

40 

74 

119 

6.7 
4.1 
3.6 

14.1 

9.7 

13.0 

24.82 
17.26 
18.76 

992.8 
586.8 
7U.2 

992.8 
1589.  6 
2333.  8 

24.82 
21.47 
19.60 

a  Convenient  size  6§  by  13  inches. 

As  the  enterprise  grows  the  management  can  not  maintain  personal 
contact  with  all  its  phases,  and  the  im.portance  of  departmental 
reports  becomes  increasingly  evident.  The  requirements  of  the 
property  must  be  the  determining  factor  in  this  matter  of  collecting 
and  presenting  data,  and  the  general  scheme  and  forms  must  be 
created  with  due  regard  to  the  particular  problem  in  hand.  There- 
fore, no  attempt  will  be  made  herein  to  deal  further  with  this  feature. 

DEPLETION    AND    DEPRECIATION. 

All  mines  are  wasting  assets.  A  successful  mine  is  required  there- 
fore to  return  the  investment  plus  adequate  interest  over  the  period 
of  distribution.  As  a  mine  approaches  exhaustion,  both  the  original 
property  and  the  improvements — which  when  combined  presumably 
represent  the  investment-  -have  materially  decreased  in  value.  De- 
pletion plus  depreciation  are  charges  that  have  been  withheld  from 
profits  for  the  purpose  of  meeting  the  decrease  in  value. 
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DEPLETION. 

Depletion  has  to  do  witli  the  decline  in  value  of  the  mining  lands 
due  to  the  extraction,  and  consequent  exhaustion,  of  the  commercially 
recoverable  minend  content.  The  value  of  mining  lands  less  their 
mineral  content  is  usually  small.  The  determination  of  the  rate  of 
depletion  implies  an  estimate  of  the  life  of  the  mining  undertaking — 
a  consideration  which  is  usually  surrounded  with  imcertainties. 
Usually  a  conservative  assumption  is  desirable,  because  the  uncer- 
tainties of  mining  investments  are  proverbial.  The  more  speculative 
the  type  of  mine  the  more  drastic  should  be  the  depletion  charge. 
The  annual  rate  of  depletion  niay  properly  be  modified  from  time  to 
time  as  conditions  change. 

A  fund  may  be  set  aside  from  earnings  to  meet  this  reserve  for 
depletion.  This  fund  has  been  known  to  be  (a)  invested  in  high- 
grade  securities  to  be  liquidated  and  distributed  among  shareholders 
when  the  affairs  of  the  company  are  wound  up :  (6)  carried  as  a  reserve 
for  the  purchase  of  new  properties  in  an  endeavor  to  perpetuate  the 
enterprise;  (c)  distributed  among  shareholders  from  time  to  time  as  a 
return  of  capital  and  as  distinct  from  dividends. 

DEPRECIATION. 

Depreciation  represents  the  decline  in  value  of  such  capital  assets 
as  machinery,  plant,  buildings,  equipment,  and  mine  workings.  The 
main  expenditure  on  account  of  these  items  is  usually  incurred 
before  the  mine  starts  to  yield  a  profit,  but  additional  expenditures 
for  such  items  are  generally  made  during  the  whole  operating  period. 

It  is  not  usual  to  find  a  mine  where  all  of  these  items  can  consistently 
be  assumed  to  have  the  same  life,  and  something  in  the  nature  of  an 
individual  assessment  is  usually  necessary.  But  estimates  of  the  life 
of  these  it<ims  ma}^  be  influenced  by  the  prospective  life  of  the  property, 
as  well  as  by  tlie  probable  period  of  usefulness  of  the  particular  item 
under  consideration. 

Tlie  salvage  value  of  improvements  at  an  exhausted  mine  is  usually 
relativel}'  small. 

The  disposition  of  funds  withheld  from  profits  for  purposes  of 
meeting  depreciation  charges  may  be  similar  to  the  procedure  dis- 
cassed  under  depletion. 
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ACCOUNTING. 

The  details  of  mine  accounting  are  not  within  the  scope  of  this 
discussion.  Commercial  accounting  methods  apply  to  mines  as  well 
as  factories,  and  they  should  be  adapted  to  the  requirements  of  the 
problem  in  hand. 


PUBLICATIONS   ON  METAL  MINING. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until 
the  edition  is  exhausted.  Requests  for  all  publications  can  not 
be  granted,  and  to  insure  equitable  distribution  applicants  are 
requested  to  limit  their  selection  to  publications  that  may  be  of 
especial  interest.  Requests  for  publications  should  be  addressed  to 
the  Director,  Bureau  of  Mines. 

The  Bureau  of  Mines  issues  a  list  showing  all  its  publications 
available  for  free  distribution  as  well  as  those  obtainable  only  from 
the  Superintendent  of  Documents,  Government  Printing  Office, 
on  pavnient  of  the  price  of  printing.  Interested  persons  should 
apply  to  the  Director,  Bureau  of  Mines,  for  a  copy  of  the  latest 
list. 

PUBLICATIONS    AVAILABLE    FOR   FREE   DISTRIBUTION. 

Bulletin  48.  The  selection  of  explosives  used  in  engineering  and  mining  operations, 
by  Clarence  Hall  and  S.  P.  Howell.     1914.     50  pp.,  3  pis.,  7  figs. 

Bulletin  57.  Safety  and  efficiency  in  mine  tunneling,  by  D.  W.  Brunton  and 
J.  A.  Davis.     1914.     271  pp.,  6  pis.,  45  figs. 

Bulletin  G2.  National  mine  rescue  and  first-aid  conference,  Pittsburgh,  Pa., 
September  23-26,  1912,  by  H.  M.  Wilson.     1913.     74  pp. 

Bulletin  74.  Gasoline  mine  locomotives  in  relation  to  safety  and  health,  by 
0.  P.  Hood  and  R.  H.  Kudlich,  ^vith  a  chapter  on  methods  of  analyzing  exhaust 
gases,  by  G.  A.  Burrell.     1915.     84  pp.,  3  pis.,  27  figs. 

Bulletin  75.  Rules  and  regulations  for  metal  mines,  by  W.  R.  Ingalls  and  others. 
1915.     296  pp.,  1  fig. 

Bulletin  80.  A  primer  on  explosives  for  metal  miners  and  quarrymen,  by  0.  E. 
Munroe  and  Clarence  Hall.     1915.     125  pp.,  51  pis.,  17  figs. 

Bulletin  90.  Abstracts  of  current  decisions  on  mines  and  mining,  December, 

1913,  to  September,  1914,  by  J.  W.  Thomp.son.     1915.     17G  pp. 

Bulletin  101.  Abstracts  of  current  decisions  on  mines  and  mining,  October, 

1914,  to  April,  1915,  by  J.  W.  Thompson.     1915.     138  pp. 

Bulletin  105.  Black  damp  in  mines,  by  G.  A.  Burrell,  I.  W.  Robertson,  and 
G.  G.  OV>erfell.     1916.    92  pp. 

Bulletin  118.  Abstracts  of  current  decisions  on  mines  and  mining,  reported 
from  October  to  Deceml>er,  1915,  by  J.  W.  Thompson.     1916.     74  pp. 

Bulletin  126.  Abstracts  of  current  decisions  on  mines  and  mining,  reported 
from  January  to  April,  1916,  by  J.  W.  Thompson.     1916.     90  pp. 

Bulletin  132.  .Silireous  dust  in  relation  U)  pulmonary  disease  among  miners  in 
the  Joplin  district,  Miss<njri,  by  Edwin  iliggins,  A.  J.  Lanza,  F.  B.  Laney,  and 
G.S.Rice.     1917.     116  pp.,  16  pis.,  6  figs. 

Bulletin   139.  Control   of  hookworm   infection  at  tlio  docp  gold   mines  of  the 

Mother  Lode,  California,  by  J.  G.  Cumming  and  J.  H.  White.     1917.     52  pp.,  1  pi., 

6  figs. 

44 


PUBLICATIOXS   OX    METAL   MIXIXG.  45 

Bulletin  143.  Abstracts  or  oiuTent  decisions  on  mines  and  mining,  reported 
from  May  to  August,  1916,  by  J.  W.  Thompson.     1917.     72  pp. 

J3uLLETiN  152.  Abstracts  of  current  decisions  on  mines  and  mining,  reported 
from  January  to  April,  1917,  by  J.  W.  Thompson.     1917.     78  pp. 

Bulletin'  153.  The  mining  indastry  in  the  Territory  of  Alaska  during  the  calendar 
year  1910,  by  Sumner  S.  Smith.     1917.     91  pp.,  1  pi. 

Technical  Paper  4.  The  electrical  section  of  the  Bureau  of  Mines,  its  purixee 
and  equipment,  by  H.  H.  Clark.     1911.     12  pp. 

Technical  Paper  11.  The  use  of  mice  and  birds  for  detecting  carbon  monoxide 
after  mine  fires  and  explosions,  by  G.  A.  Burrell.     1912.     15  pp. 

Technical  Paper  13.  Gas  analysis  as  an  aid  in  fighting  mine  fires,  by  G.  A. 
Burrell  and  F.  M.  Seibert.     1912.     16  pp.,  1  fig. 

Technical  Paper  19.  The  factor  of  safety  in  mine  electric  installations,  by  H.  H. 
Clai-k.     1912.     14  pp. 

Technical  Paper  30.  Mine-accident  prevention  at  Lake  Superior  iron  mines, 
by  D.  E.  Woodlnidge.     1913.     38  pp.,  9  figs. 

Technical  Paper  58.  Action  of  acid  mine  water  on  the  insulation  of  electrical 
conductors,  a  preliminary  report,  l)y  H.  H.  (lark  and  L.  (\  Ilsley.     1913.     26  pp., 

1%. 

Technical  Paper  59.  Fires  in  Lake  Superior  iron  mines,  by  Edwin  Higgine. 
1913.     34  pp.,  2  pis. 

Technical  Paper  02.  Relative  effects  of  carbon  monoxide  on  small  animals, 
by  G.  A.  Burrell,  F.  M.  Seibert,  and  I.  W.  Robertson.     1914.     23  pp. 

Technical  Paper  82,  Oxygen  mine  rescue  apparatus  and  physiological  effects 
on  users,  by  Yandell  Henderson  and  J.  W.  Paul.     1917.     102  pp.,  5  pis.,  0  figs. 

Technical  Paper  95.  ]Mining  and  milling  of  lead  and  zinc  ores  in  the  Wisconsin 
district,  Wisconsin,  by  C.  A.  Wright.     1915.     39  pp.,  2  pis.,  5  figs. 

Technical  Paper  103.  Organizing  and  conducting  safety  work  in  mines,  by 
li,  il.  Wilson  and  J.  R.  Fleming,     1917.     57  pp.,  35  figs. 

Technical  Paper  105.  Pulmonary  disease  in  the  Joplin  district,  Missouri,  and 
its  relation  to  rock  dust  in  the  mines,  by  A.  J.  Lanza  and  Edwin  Higgins.  1915. 
48  pp.,  5  pis.,  4  figs. 

Technical  Paper  112.  The  explosibility  of  acetylene,  by  G.  A.  Burrell  and 
G.  G.  Oberfell.     1915.     15  pp. 

Technical  Paper  122.  Effects  of  oxygen  deficiency  in  small  animals  and  on 
men,  by  G.  A.  Burrell  and  G.  G.  Oberfell.     1915.     12  pp. 

Technical  Paper  132.  Underground  latrines  for  mines,  by  .L  11,  ^^^lite.  1916. 
23  pp.,  2  pis.,  7  figs. 

Technical  Paper  134.  Explosil)ility  of  gases  from  mine  fires,  by  G.  A.  Burrell 
and  G.  G.  Oberfell.     1916.    31  pp.,  1  fig. 

Technical  Paper  174,  Suggestions  for  the  safe  operation  of  gasoline  engines  in 
mines,  by  R.  II.  Kudlich  and  Edwin  Iliggins.     1917.     19  pp.,  3  figs. 

Miners'  Circular  5.  Electrical  accidents  in  mines,  their  causes  and  prevention, 
by  II.  II.  Olark,  W.  D.  Roberts,  L.  C.  Ilsley,  and  II.  F.  Randolph.  J911.  10  pp., 
3  pLs. 

Miners"  Circular  10.  Mine  fires  and  how  to  fight  them,  by  J.  W.  Paul.  1912. 
14  pp. 

Min?:rs'  Circular  11.  Arcidcnts  from  mine  cars  and  locomotives,  by  L.  M.  Jones. 

1912.  10  pp. 

Miners'  Circular  13.  Safety  in  tunneling,  by  1).  W.  Brunton  and  J.  A.  Davis. 

1913.  19  pp. 

Miners'  Circular  17.  Accidents  from  falls  ot  rock  and  ore,  by  Edwin  Iliggina. 

1914.  15  pp.,  8  figs. 
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MiNKiJs"   Ciufi  i.Ai:    IS.    Xotco^  on   niinois'   «;<il)i«l(>   l:iini>s,    l>y  .1.    W.    Tnul.      1!)15. 

11  pp. 
MiNKKs*  OiRCULAU  I'.i.  The  pioMMilion  oi  acridtMit^  m>in  <'X]>losi\ csin  nx-tal  miniiif;, 

by  E<lwin  Iliio^iii"^-     l^^l-i.     It)  pp.,  H  li^'-^ 

MI^•fc;u^^'  CiHclLAK  2:>.  Eleiueutaiy  i'lrM  aid  lov  \hv  iniiici,  l)y  W.  A.  l.ynott  and 
D.  Harrinutoii.     lOUi.     24  pp.,  19  fis>:s. 

lU'^cuo  and  ifcovcry  oper;\tioii.s  in  minos  ixiior  liios  and  I'Kplosions,  1>>  .) .  W.  I'aul 
and  11.  M.  WoUlin.     lOlG.     109  pp. 

Advanced  lii-st-iiid  instructions  lor  miners,  a  report  on  slundardization,  hy  a  cN)ni- 
mittre  of  suiixeons:  Ci.  II.  Ilalborstadt,  A.  F.  Knoefel,  W.  A.  l.>!iol(.  W.  S.  Uonntrec, 
iind  M.  .1.  Shields.     1917.     1  r2  pp.,  ().3  ligs. 

rrBLiCArioNs  that  may  be  obtaixkd  only  thkoi  (;ii  tiik 

Sl'PEKINTEXDKXT  OF  DOCUMENTS. 

lU-i.LTrnx  '>:>.  Mininu;  and  treatment  of  feldspar  and  kaolin  in  the  So\Uhern  A|>p;i- 
huhiun  rejjion,  by  A.  8.  Watt.s.     1913.     170  pp.,  10  pis.,  12  lic^s.     35  amU. 

liiTLLKTis  61.  Abfstraots  of  cuiTont  decisions  on  mines  and  mininp;.  OctoixT,  IU1l\ 
to  March,  1913,  by  J.  W.  Thompson.     1913.     82  pp.     10  cents. 

IJuLLETiN-  79.  Ab.stract.s  of  current  decisions  on  mines  and  mining',  March  to  l>e<>eni- 
*>er,  1913,  by  J.  W.  Thompson.     1914.     140  pp.     20  cents. 
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